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Aligning Canadian 
electricity systems with 
net zero

01
The path to net zero in Canada depends on expanding the supply 

of clean electricity in every province and territory. Transforming 
Canadian electricity systems to align with net zero—specifically 
by growing them to support greater use of electric technologies, 
shifting to non-emitting electricity sources, and phasing out 
unabated fossil fuel ones—will support Canada’s target of achieving 
a net zero electricity system by 2035 and underpin broader decar-
bonization efforts across the country. Only changes in government 
policy can drive this transformation at the speed necessary to 
achieve Canada’s climate goals.  

This is the second of two reports on transforming electricity 
systems in Canada to meet emissions reduction targets and address 
climate change. In the first, Bigger, Cleaner, Smarter: Pathways for 
aligning Canadian electricity systems with net zero, we looked at what 
changes will be required, specifically identifying three crucial trans-
formations—growing bigger, getting cleaner, and becoming smarter. 

In this report, we turn our focus to how to address the main chal-
lenges that policy makers, utility operators, system planners, and 
regulators will face in pursuing these changes. Our objective is not 
to paint a precise picture of every challenge facing each electricity 
system transformation or to supply the full suite of policies required 
for electricity systems to support net zero. Instead, we’ve identified 
the main challenges and corresponding policy interventions that 
must be considered to drive these transformations.

A focus on electricity 
systems: In this report, 
we are using electricity 
systems as an overarching 
term to refer to the various 
networks of infrastructure, 
institutions, and players 
involved in the supply of 
electricity in Canada. This 
includes those participants 
involved in generation, 
transmission, and distri-
bution, as well as market 
operators. Our definition 
extends to the demand 
side only insofar as shifts 
in the timing and extent 
of demand effectively act 
as alternative sources of 
supply. And we’ve employed 
the plural form, systems, to 
acknowledge that Canada 
does not have a single elec-
tricity system but rather 
numerous regional systems, 
which are primarily 
managed at the provincial 
and territorial levels.  
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Notably, this report focuses on the supply of clean electricity rather 
than policy to increase end-use electrification (such as expanding 
the deployment of demand-side technologies like electric vehicles 
and heat pumps). We do also consider electricity demand, however, 
insofar as greater demand flexibility can allow it to act as an effect-
ive source of supply at times.

Each province and territory in Canada has its own electricity system, 
so the policies required to transform them must account for these 
different starting points (see Box 1 for an overview of these differ-
ences). Still, all systems face a similar set of core challenges. 

This report identifies four key policy challenges facing electricity 
systems transformation in Canada. First, federal climate policy for 
electricity systems is misaligned with net zero. Second, provincial 
policies and institutions are not sufficiently coordinated. Third, 
necessary investments in new and existing electricity infrastructure 
could lead to upward pressure on rates. And fourth, provinces and 
territories lack incentives to enhance interregional integration. 

Overall, we find that transforming Canadian electricity systems to 
support net zero goals requires an approach we refer to as electric 
federalism, which includes policy interventions from federal, prov-
incial, and territorial governments. Provinces can take considerable 
policy leadership, since they control many of the key policy levers. 
And the federal government, for its part, can play an important 
enabling and accelerating role. This report provides policy advice for 
both orders of government on how to pursue an effective coordin-
ated approach to electricity systems transformation.  

This report is structured as follows. Section 2 outlines what’s at 
stake in transforming Canadian electricity systems to support net 
zero goals. Section 3 outlines four key challenges that governments, 
utilities, system planners and regulators will face in trying to enable 
and drive this transition. It also discusses available policy responses 
and their pros and cons, and identifies preferred solutions. Section 4 
outlines how governments can set policy for electricity sector trans-
formation that will work in the Canadian federation. Finally, Section 5 
provides recommendations to provincial and territorial governments 
and to the federal government. 

Defining net zero: The 
federal government has set 
an economy-wide target 
of net zero emissions for 
Canada by 2050 and a 
target of achieving a net 
zero electricity grid by 
2035. Several provinces and 
territories have also set 
their own emissions reduc-
tion targets. Achieving all 
of these goals requires 
reducing emissions as close 
to zero as possible, while 
removing any remain-
ing emissions from the 
atmosphere and storing 
them permanently. Simply 
put, Canada must take as 
many emissions out of the 
atmosphere as it puts in. 
Reaching Canada’s national 
goal, however, does not 
necessarily mean that every 
province and territory must 
achieve the same net zero 
target—negative emissions 
in one province or territory 
could potentially be used to 
offset remaining emissions 
in another. 
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BOX 1.	 Canada's electricity landscape

Canadian electricity systems differ significantly from region to region, both because 
electricity falls within provincial and territorial jurisdiction and because there are 
substantial variations in the endowment of natural resources. Each province also 
has its own electricity regulator, which operates under provincial laws and oversees 
regulated transmission and distribution rates—including in Alberta and Ontario, 
where some generation and retail sales of electricity are open to competition. 

Electricity market structures vary further in terms of their degree of vertical inte-
gration,1 their ownership, and their degree of competition, creating three broad 
marketplace categories across the country: 

1.	 Vertically integrated Crown corporation with little wholesale and retail 
competition. This is the most common market structure, found in British 
Columbia, Saskatchewan, Manitoba, Quebec, New Brunswick, and Nunavut. 
Under this structure, the provincial or territorial government owns the 
dominant power company (a Crown corporation), which is in charge of gener-
ation, transmission, system operation, distribution, and retail. This structure 
nevertheless allows other players to supply electricity in some regions, includ-
ing independent power producers (IPPs) and municipal, cooperative, and 
private distribution companies. Competition occurs in the wholesale market 
through long-term contracts between IPPs and the distribution division of the 
Crown corporation. The retail market is closed to competition, so customers 
have no choice other than the regulated tariff offered by the distributor, under 
the oversight of the provincial regulator. Newfoundland and Labrador, the 
Northwest Territories, and Yukon differ slightly, with both Crown corporations 
and investor-owned utilities involved in the market.  In Newfoundland and 
Labrador, electricity generation and distribution is provided by two utilities—
Newfoundland and Labrador Hydro, a Crown corporation, and Newfound-
land Power, an investor-owned utility and subsidiary of Fortis Inc. Similarly, 
in Yukon, two regulated utilities generate and distribute electricity—Yukon 
Energy Corporation, the territory’s public utility and ATCO Electric Yukon, an 
investor-owned utility. In the Northwest Territories, the government-owned 
Northwest Territories Power Corporation produces and supplies electricity to 
most of the territory’s communities and also supplies electricity to Northland 
Utilities, an investor-owned utility that distributes electricity to consumers 
through two subsidiaries.   

1.  Vertical integration refers to the extent to which the same organizations are involved in the genera-
tion, transmission, system operations, distribution, and retail activities of the sector. 
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2.	 Vertically integrated private company with little competition. This market 
structure is found in Nova Scotia and (partially) in Prince Edward Island. In 
Nova Scotia, a single investor-owned company is responsible for the prov-
ince’s electricity sector, with some supply contracts from IPPs and gener-
ators outside of the province. In P.E.I., a vertically integrated, investor-owned 
company supplies electricity to most customers. Most of the electricity used 
in P.E.I. comes from outside the province, but generation on the island (pre-
dominantly wind) is shared between IPPs and a relatively new, provincially 
owned corporation (PEI Energy). 

3.	 Unbundled electricity sector with open wholesale market and retail compe-
tition. This is the structure in Alberta and (partially) in Ontario, which reformed 
their electricity sectors in 1996 and 2002, respectively. Generation activities 
are carried out by both investor-owned and municipally owned companies, as 
well as a Crown corporation in Ontario. While Alberta remains fully commit-
ted to a competitive wholesale market, Ontario has pursued a hybrid market 
structure. Ontario Power Generation’s nuclear and hydroelectric stations 
are rate-regulated and the government has signed long-term contracts with 
independent generators, which have varied in terms of the level of compe-
tition in their procurement processes. In both provinces, most transmission 
assets are owned by investor-owned companies. System operations are under 
the control of a non-profit organization set up by the province—the Alberta 
Electric System Operator (AESO) and Ontario’s Independent Electricity System 
Operator (IESO). The IESO also has responsibilities in planning, conservation, 
procurement, and marketplace design—responsibilities which are not usually 
assumed by system operators. Distribution is predominantly under the control 
of municipal companies in both Alberta and Ontario, offering regulated retail 
options that competitive retailers can challenge in an open market.

In all of Canada’s electricity markets, costs from all activities—generation, trans-
mission, system operations, distribution, and retail services—are recovered (to 
varying degrees) through the price customers pay. Tariffs are structured using 
three main components: 

•	 A fixed charge, per day of service, regardless of the amount of energy used 
and peak demand.

•	 An energy charge, or volumetric charge, based on the amount of energy 
used in a given period (usually per month).

•	 A demand charge, or power charge, based on the peak demand use (in kW or 
kVA) during a given period, or based on a subscribed level of service.
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Depending on how each jurisdiction defines its rates, all of these components can 
vary by hour, day, or season. In practice, however, they are mostly constant across 
time, except in Ontario, where time-of-use rates are the default (with a choice of 
those rates or tiered pricing for residential and small business customers). Regu-
lators usually design rates for residential customers using only a fixed charge and 
an energy charge. Rates for commercial and industrial customers usually have all 
three components, including a demand charge.

Sources: Pineau 2021; Senate of Canada 2015.
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02What’s at stake in 
transforming Canada’s 
electricity systems

The decisions Canadian governments make in the process of trans-
forming Canada’s electricity systems to align with net zero have 

high stakes. Getting it right—or wrong—will have big implications well 
beyond the electricity sector. Ultimately, to earn broad, sustained 
support, policies to support electricity system transformation must 
not only consider net zero goals, but also broader social objectives. 
This requires policies that are both effective and cost-effective, that 
enable clean growth opportunities, that advance justice and equity, 
and that catalyze Indigenous leadership and participation. 

Transforming Canadian electricity 
systems is a critical early step on the path 
to net zero
The transformation of Canada’s electricity systems to align with net 
zero represents a crucial early step toward meeting Canada’s climate 
goals. Some of the most important elements of this transformation 
include expanding the supply of non-emitting electricity and enabling 
electrification of major energy users such as passenger vehicles, heavy 
industrial processes, and space heating for buildings (McPherson 2021). 
Taking these early steps in a timely way will unlock many other decar-
bonization opportunities throughout the Canadian economy. Decisive 
policy action and strong investments today can ensure Canadian elec-
tricity systems continue to deliver reliable, affordable service while they 
position themselves to best support Canada’s net zero transition. 
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Without these timely first steps, Canadian electricity systems would 
continue to be a source of emissions, which would hinder decarboniz-
ation progress in other sectors, making net zero goals much harder to 
reach. And beyond these decarbonization objectives, failure to prepare 
Canadian electricity systems for evolving energy needs and worsening 
climate impacts could result in systems that are costly or unreliable. 

Acting early and wisely can reduce the 
costs of the transformation 
The question of costs is central to policy support for the transform-
ation of Canada’s electricity systems, and multiple studies have 
reached the same conclusion: acting early with smart policies can 
significantly reduce the overall costs. 

Three key findings regarding costs emerge from studies of this 
transformation. 

First, investment costs will rise as we transform electricity systems 
in Canada, so attention should be paid to their distribution to ensure 
that costs don't land disproportionately on some groups, notably 
low-income households and marginalized populations.

Second, the majority of these costs will be for capital, especially for 
electricity generation, transmission, and distribution infrastructure, 
and increasing uptake of electrified end uses. Operating and fuel 
costs are expected to fall significantly as systems become aligned 
with net zero (Langlois-Bertrand et al. 2021; EPRI 2021). 

And third, acting now reduces overall costs (Bataille et al. 2015). Early 
and effective action allows Canada to avoid a more abrupt transi-
tion later, which would include the significant costs associated with 
stranded assets in the form of high-emissions infrastructure and higher 
consumer prices as underbuilt electricity systems struggle to keep up 
with growing demand. Acting now also reduces overall costs by driving 
innovation, which can improve the cost and availability of important 
technologies as well as help gain experience with their deployment and 
implementation. Finally, the federal government’s 2035 deadline for 
achieving a net zero electricity system leaves no room for delay. 
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Study EPRI (2021) Dolter and Rivers (2018) Langlois-Bertrand et al. (2021)

Scenario Net zero emissions in Can-
ada by 2050 (economy-wide)
Models the transition to 
meet economy-wide net zero 
emissions by 2050

Zero emissions in Canada’s elec-
tricity sector in 2025
A single-year model that optimiz-
es Canada’s electricity in 2025 
given zero emissions constraints

Net zero emissions in Canada by 2050 
(economy-wide)
Models the transition to meet econ-
omy-wide net zero emissions by 2050

Definition of 
costs

Capital cost for new genera-
tion, storage, and transmis-
sion assets, and operational 
costs for all generation, stor-
age, and transmission assets. 
Excludes fuel cost and 
intra-regional transmission. 

Cost for generation, storage, and 
transmission assets, and oper-
ational costs for all generation, 
storage, and transmission assets. 
Includes fuel cost and both inter- 
and intra-regional transmissions 
and distribution cost.

Capital cost for new generation, storage 
and transmission assets, and operation-
al costs for all generation, storage and 
transmission assets. Excludes fuel cost 
and inter-regional transmission and 
distribution cost.

Cost estimates  
(in 2022 $CAD)

Average of $12.9 billion per 
year above reference scenar-
io from 2025 to 2050

$13.8 billion in a single year (2025) 
above reference scenario; $18.7 
billion in a single year (2025) above 
reference scenario to 2025 without 
new inter-regional transmission 

Average of $15.05 billion per year above 
reference scenario from 2025 to 2050

	 Table 1.	 Cost estimates of aligning Canadian electricity systems with net zero

The cost and economic impact estimates from a range of modelling 
studies summarized in Table 1 were generated by models projecting 
cost-optimal pathways to net zero. Pursuing these pathways in 
practice will require effective and cost-effective policy.

Strategic action today can enable clean 
growth opportunities
The net zero studies we reference above often exclude other critical 
costs and benefits of transforming electricity systems. Policies can 
further minimize the costs and maximize the benefits of this trans-
formation by tackling these factors explicitly. 

First, policies can reduce costs by enhancing the resilience of electri-
city systems, particularly with respect to climate impacts. Our report 
Under Water quantified the costs of significant climate hazards on 
Canada’s electricity systems and found that early measures to enhance 
resilience—including regular maintenance for transmission and distri-
bution infrastructure and replacing components with more resilient 
materials—can reduce damage costs by 80 per cent by the end of the 
century, as much as $3.1 billion annually (Ness et al. 2021). Additional 
opportunities exist to enhance electricity system resilience, including 
strengthening other types of electricity infrastructure, increasing 
system flexibility, enhancing energy efficiency, and implementing 
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measures to support rapid response, restoration, and recovery when a 
climate-induced event occurs (Clark and Kanduth 2022). 

Second, policies can maximize benefits by capitalizing on clean growth 
opportunities. In particular, moving quickly to align electricity systems 
with net zero can generate clean growth opportunities through the 
increased global competitiveness of low-carbon electricity itself, 
as well as the supply chains of goods that rely on it. According to 
our report Sink or Swim, Canadian companies active in low-carbon 
electricity, batteries and storage, and solar and wind equipment are 
well-positioned to grow in the global low-carbon transition (Figure 1). 
In addition, increased electrification could also enhance the transition 
readiness of emissions-intensive sectors that are globally traded, such 
as aluminium, steel, and metals and minerals, helping them stay com-
petitive as global markets shift (Samson et al. 2021). 

Investments to transform Canadian electricity systems will also 
generate employment opportunities in existing and emerging 

-100% 0% 100% 200% 300% 400% 500%

Difference in profitability versus baseline scenario

Figure 1.

Canadian electricity sector companies are well-positioned to profit in the global low-carbon 
transition

Low-carbon power

Solar and wind equipment 

Batteries & storage 

Uranium

Mining and mineral products

Dowstream & midstream oil & gas

Auto manufactoring, parts etc. 

Chemical, plastic and rubber materials 

Airlines

Oil & gas exploration & production 

High-carbon power

Immediate 1.5-degree

Delayed 2-degree

Not yet transition-ready

Source: Samson et al. (2021). Notes: The figure above shows the net present value of the difference in weighted average market capitalization 
between the baseline scenario and two low-carbon transion scenarios for Canadian companies' international sales and operations between 
2021 and 2050. Results are shown for sectors most affected by the transition, where there are more than three publicly traded Canadian 
companies. Low-carbon power represents the 25 per cent least emissions-intensive assets (hydroelectric, other renewables and nuclear) while 
high-carbon power represents the 25 per cent most emissions-intensive assets (coal and natural gas). Results for companies operating both 
high and low-carbon facilities are split across the categories.
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sectors. New analysis commissioned by the Institute shows that 
investments in electricity generation, transmission, and distribu-
tion will result in 262,000 direct and indirect jobs in 2050 (Stiebert 
2022). For reference, the sector currently employs approximately 
97,000 workers, so this represents nearly a tripling in employment 
(Statistics Canada 2021). In particular, six technologies account for 
more than three quarters of these employment projections—wind, 
transmission and distribution, hydro, solar, storage, and nuclear 
(Figure 2).

These changes to energy sector employment present opportunities 
to advance diversity and inclusion in the sector, so long as equity 
considerations are factored into policy making. Targeted programs 
can help workers from equity-seeking groups gain the necessary 
skills and opportunities to secure employment in the sector. For 
example, a paper by Indigenous Clean Energy (2022) underscores 
the importance of skills development, training, education programs, 

6

THE ROAD AHEAD OF CANADA02

Natural gas 
with CCUSSolar Storage

Transmission
and distributionWind HydroNuclear

Other
renewables

40K

60K

80K

2020 ‘50 2020 ‘50 2020 ‘50 2020 ‘50 2020 ‘50 2020 ‘50 2020 ‘50 2020 ‘50

Figure 2.

On the path to net zero,  renewables, storage, and nuclear* see the most jobs growth
Labour required (number of full time equivalent jobs averaged across studies)

Source: Stiebert (2022). *Growth in labour required in the nuclear sector is attributed to the uptake of small nuclear reactors. There is a 
significant divergence between studies in the labour required to support nuclear power, due to their diverging findings around the role that 
small modular reactors will play in the transformation of Canada's electricity systems.
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and capacity building to enable Indigenous youth and young adults to 
pursue careers in the sector and ultimately fill leadership positions.  
Finally, well-designed policies can enable cooperation with local com-
munities, stakeholders, and rightsholders; with the broader public; and 
with Indigenous nations, communities, and organizations to deliver local 
benefits and to identify concerns and mitigate potential impacts from 
new electricity infrastructure projects. Building new infrastructure is 
vital for transforming electricity systems, so decision-makers must find 
ways to develop projects that take seriously the concerns of opponents. 
Local opposition could otherwise lead to project delays or cancella-
tions, which could in turn increase costs. Effective tools include enhan-
cing public participation in system planning and increasing local and 
Indigenous involvement in new and existing projects. If decision makers 
fail to build and maintain public trust in these ways, they risk raising the 
cost of electricity systems transformation or undermining the political 
viability of the larger transition altogether (Box 2).

If pursued with justice and equity in 
mind, electricity system transformations 
can contribute to a fairer society 
Transforming Canada’s electricity systems to align with net zero presents 
real opportunities to improve justice and equity. But seizing these oppor-
tunities requires decision making that addresses equity considerations 
from the outset. Otherwise, policies and actions to enable electricity 
sector transformation may exacerbate existing inequalities.

Electricity system transformations require major investments at 
both the household and system levels, which could have a range of 
impacts on low-income individuals. At the household level, lower-in-
come consumers tend to transition more slowly to new end-use 
electrification technologies such as electric vehicles, heat pumps, 
and solar PV because their higher upfront costs can be prohibitive. 
Because these technologies represent cost-saving opportunities, 
this slower transition could exacerbate economic inequalities.2 At 
the utility level, system-wide investments in new technologies and 

2.  While policy for adoption of demand-side technologies is not the focus of this 
report, explorations of the equity dimensions of Canada’s net zero transition must 
consider inequities in low-income households’ ability to adopt energy end-use technol-
ogies that enable fuel switching away from fossil fuels.
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BOX 2.	 Local and public opposition to electricity infrastructure

Our report Bigger, Cleaner, Smarter: Pathways for aligning Canadian electricity 
systems with net zero has found that achieving net zero in Canada will require 
meeting electricity demand that is 1.6 to 2.1 times greater than it is at present. This 
will require significant growth in generation facilities, transmission infrastructure, 
and distribution networks. This new electricity infrastructure must successfully 
pass through complex siting and approvals processes, the success of which depends 
largely on the extent to which local communities and the broader public support 
their development.

Local and public opposition to new infrastructure development can emerge for 
a variety of reasons. In the case of new transmission lines or new large-scale 
wind, solar, or hydro developments, local communities may oppose projects due 
to concerns over land use, environmental impacts, or lack of fair compensation 
(whether real or perceived). For example, Maine residents voted recently to stop 
construction of a Hydro-Québec transmission line from Quebec to New England that 
would have supplied as much as 1,200 MW of hydropower to the New England grid, 
viewing it as providing insufficient local benefits compared to the environmental cost 
to the state’s forests (Valdmanis 2021). 

Opposition can also stem from negative perceptions of a particular energy source. 
Public opposition to nuclear power, for example, typically arises from perceived risks 
to public safety. In Ontario, some wind farm projects have encountered local oppos-
ition stemming from environmental and land use concerns, perceived health risks, or 
dissatisfaction with project consultation and implementation (Christidis et al. 2017).  
And in British Columbia, the Site C Dam has faced long-standing opposition from 
critics concerned about environmental impacts, financial viability, and implications 
for Indigenous peoples.

In many cases, proposed infrastructure projects may have implications for Indigen-
ous territory, rights and well-being. These projects must proceed in ways that 
respects those rights and advances reconciliation and Indigenous self-determina-
tion, in line with the United Nations Declaration on the Rights of Indigenous Peoples. 
Engaging and partnering with Indigenous nations is critical for ensuring that 
projects do not infringe on their rights or result in adverse impacts. In order to accel-
erate the deployment of electricity infrastructure, governments at all levels should 
work with Indigenous communities and organizations to mitigate their concerns and 
advance broader social and economic goals, including reconciliation, self-determin-
ation, energy security, and economic development. 
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infrastructure upgrades may increase electricity rates, with potentially 
disproportionate impacts on lower-income households (we discuss 
the potential upward pressures on rates and policy options to mitigate 
them in Section 3.3). Addressing inequities in households’ ability to 
adopt electrification technologies and mitigating upward pressures on 
rates would not only improve economic equity but could also advance 
equity along other dimensions, as low-income individuals in Canada 
are more likely to be from marginalized communities, including recent 
immigrants, people with disabilities, and Indigenous people. 

Finally, beyond supporting climate and economic objectives, invest-
ments in transforming electricity systems today can promote inter-
generational equity by improving outcomes and reducing costs for 
future generations. Acting now can reduce overall system costs while 
improving Canada’s likelihood of achieving its emissions reduction 
goals and limiting global temperature rise. 

Catalyzing Indigenous participation and 
leadership can support Indigenous self-
determination and reconciliation
The transformation of Canada’s electricity systems to align with net zero 
presents both opportunities and challenges for Indigenous Peoples across 
Canada. In particular, clean energy projects represent an opportunity for 
Indigenous communities to contribute to net zero goals while also advan-
cing their own social, economic, and environmental objectives. 

Communities seeking to develop clean energy projects face challenges 
that differ depending on the community’s size, climate, and location, 
among other factors. Common challenges include lack of internal capacity, 
lack of financial resources, limited government supports and policies, and 
inadequate participation in key decision-making processes. 

In addition, many Indigenous communities are not connected to an elec-
trical grid or natural gas network and must produce their own energy 
locally, often using expensive and polluting diesel generators. These 
off-grid communities face additional challenges, including limited access 
to alternative electricity sources and end-use technologies. Many of these 
communities are also geographically dispersed, making it difficult for 
them to benefit from economies of scale, which in turn limits their ability 
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to access adequate capital to develop projects. And highly subsidized 
electricity bills can entrench reliance on existing fuels such as diesel, 
especially when governments and utilities have not considered the true 
costs and benefits of different energy sources (Lovekin and Heerema 
2019).  Many Indigenous communities also face other, more pressing 
challenges, such as securing access to clean water and suitable housing, 
as well as other systemic issues stemming from colonialism.

Despite these challenges, Indigenous communities, governments, 
and organizations across Canada have positioned themselves as 
leaders in Canada’s clean energy transition. In the last two decades, 
thousands of renewable energy projects—including over 200 
medium- and large-scale generation projects—have been launched 
with Indigenous leadership and involvement. According to Indigen-
ous Clean Energy, the next wave of Indigenous participation and 
leadership in the sector will see greater clean energy diversification 
through new project and market opportunities (ICE 2022). 

These opportunities include: 

•	 supporting economic self-determination through Indigenous 
ownership (or co-ownership) of electricity projects; 

•	 creating new, more inclusive relationships between Indigenous 
communities and other key players in the electricity sector, 
including governments, regulators, utilities, and developers; 

•	 enhancing Indigenous participation in electricity systems 
planning; 

•	 improving environmental, social, and health outcomes by 
accelerating the phase-out of diesel generation in northern 
and remote communities; and

•	 promoting greater inclusion in the workforce through targeted 
employment and training opportunities (see ICE 2022 for more 
details). 

Simply put, Canada’s electricity system transformation is creating 
real opportunities to advance reconciliation and Indigenous self-de-
termination.
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Key challenges and 
policy options for 
transforming Canada’s 
electricity systems 

03
In this section, we analyze four policy challenges Canadian governments 
will encounter as they seek to align electricity systems with net zero:

•	 Federal climate policy for electricity systems is misaligned 
with net zero;

•	 Provincial and territorial policies and institutions are not suffi-
ciently coordinated with net zero;

•	 Creating resilient electricity systems aligned with net zero 
could put upward pressure on electricity rates; and 

•	 Incentives for greater interregional coordination and interties 
are weak. 

Transforming Canada’s electricity systems will surely face numerous 
other technical, political, and social challenges, but we have iden-
tified these four as particularly critical ones, based on literature 
review, stakeholder consultation, and expert input.3 Left unad-
dressed, these challenges could significantly impede progress 
toward net zero goals. Addressing them, on the other hand, could 
generate greater support and impetus for addressing other signifi-
cant challenges, some of which are noted in boxes in this report and 
others are discussed in our scoping papers and case studies (Hast-
ings-Simon 2021; McPherson 2021; Pineau 2021; Shaffer 2021; Turner 
2021; ICE 2022; Clark and Kanduth 2022; McCarthy 2022). 

3.  See Annex for more information about our stakeholder consultations.
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For each of the four main challenges we have identified, we describe 
the nature of the challenge, identify a set of policy options to address 
it, outline the pros and cons of those options, identify preferred solu-
tions, and discuss the extent to which preferred solutions do or do not 
complement one another. The inclusion of a particular policy option 
does not imply an endorsement of it; rather, we have assessed a range 
of options to examine their relative merits. Our assessments of the pros 
and cons of each policy option are intended to be illustrative rather than 
comprehensive. We consider a range of factors, including practicality of 
implementation, economic efficiency, cost, equity, speed, implications 
for market or incentive distortions, and overall effectiveness in address-
ing the larger challenge of aligning electricity systems with net zero.  

This section explores the relationships across policy options within 
each challenge. Section 4 will then look across the four challen-
ges and the policy options for addressing them to understand how 
they interact, what roles different orders of government can play 
in addressing them, and how this larger set of challenges can be 
addressed in a way that works in the Canadian federation. 

Challenge A: Federal climate policy 
for electricity systems is misaligned 
with net zero 

3.1.1. The nature of the challenge

Canada has set a goal of achieving net zero emissions in the 
economy by 2050 and net zero for electricity generation by 2035 
(announced in 2021). All orders of government have made significant 
progress in recent years at using climate policies (including carbon 
pricing, regulations to phase-out unabated coal-fired generation, 
low-carbon fuel standards, and zero-emissions vehicle mandates) to 
drive progress toward these national emissions goals—particularly 
the federal government’s 2030 emissions reduction goal en route to 
2050. Current policies still fall well short of ambitions, however, and 
significant gaps and challenges remain in the way such policies are 
applied in the electricity sector.

We define a challenge as 
a factor likely to impede 
progress on the transform-
ation of electricity systems 
to align with net zero, but 
one that doesn’t necessar-
ily prevent it altogether. 
Overcoming a challenge may 
not be strictly necessary 
to transform electricity 
systems but rather would 
reduce friction and facili-
tate the achievement of 
the three main changes in 
electricity systems laid out 
in our companion report on 
technical pathways (making 
electricity systems bigger, 
cleaner, and smarter). 
Overcoming these challen-
ges can also minimize costs 
and maximize benefits and 
opportunities across the 
stakes that we discuss in 
Section 2. In some cases, 
this may be a matter of 
creating a level playing 
field for different solutions 
or enabling lower-cost 
pathways. In others, deeper 
or more fundamental 
governance reforms would 
enable the larger transition. 

3.1
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One of the most significant challenges is that the stringency of 
climate policy4 in the electricity sector (as well as climate policy 
writ large) is not yet aligned with the new targets for 2035 and 
2050. The federal government has released a plan for meeting its 
economy-wide 2030 target, but policy for the longer-term net zero 
target still remains largely undefined, and some provinces still lack 
emissions targets that align with net zero. And questions remain 
around the political durability of key emissions-reduction policies 
such as carbon pricing. 

Another major challenge is that the existing federal carbon pricing 
policy for electricity systems creates insufficient or uneven signals 
for achieving net zero in the sector. Unlike in Alberta, where the 
performance benchmark applies uniformly to all power generators, 
the federal output-based pricing system (OBPS) uses fuel-specific 
benchmarks that only provide incentives to decrease the emissions 
intensity of coal-fired and natural-gas fired generation, rather than 
encouraging increased use of low- or non-emitting categories of 
generation in place of higher-emitting ones. The federal system 
creates an uneven playing field, reducing the average carbon cost 
for coal plants while limiting the incentive for new investment in 
renewable generation (Bishop 2019). While many provinces and 
territories have implemented their own carbon pricing systems that 
apply in their jurisdictions in place of the federal one, the federal 
system sets the minimal national stringency standards for all provin-
cial and territorial systems and thus has implications for the effect-
iveness of carbon pricing systems nationwide (Sawyer et al. 2021). 
And while several provinces, as well as the federal government, 
have announced or implemented regulations to phase out coal-fired 
electricity, there is no such equivalent for natural gas. The federal 
government has committed to implementing a Clean Electricity 
Standard (CES) that could help address these policy gaps, but its 
details have not yet been proposed.

Combined, these challenges increase the risk of encouraging 
behaviours and investments from utilities, companies, and house-
holds that are poorly aligned with net zero goals. And because 
electricity planning has a time horizon of decades, policy cer-

4.  In this report, we use a narrower definition of “climate policy,” referring to policy tar-
geting greenhouse gas emissions reductions. However, we recognize that in the broader 
sense, climate policy also encompasses climate change adaptation and clean growth.
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tainty and strong, clear incentives are crucial to avoid locking in 
systems and infrastructure investments that become stranded in 
the future or that create further challenges for reaching Canada’s 
climate targets. 

3.1.2. Policy options

OPTION 1: Strengthen the current output-based approach to elec-
tricity sector carbon pricing

One option for improving the effectiveness of existing federal 
carbon pricing policy for the electricity sector is to revise the 
design of the current output-based approach to carbon pricing.5 
Because the federal policy acts as the benchmark for assessing 
whether provincial and territorial policies are equivalent, this 
change would ensure that provincial and territorial policies are (or 
become) equally strong.

The problem with the existing approach is that under the federal 
OBPS, coal generators receive a higher emissions benchmark than 
natural gas generators, while clean power generation is excluded 
altogether. This is at odds with the way OBPS is applied in other 
sectors, where facilities that produce the same end product (in this 
case, electricity) face the same benchmark, regardless of which 
production method they employ. These fuel-specific benchmarks 
create an uneven playing field for emissions reduction incentives, 
reducing the effectiveness of the policy. 

5.  Electricity generators in Canada fall under the large emitter carbon pricing scheme 
known as the output-based pricing system (OBPS; see Dion 2017 for more details on 
OBPS systems and why they are used). The OBPS can be thought of as a carbon price 
applied against emissions above a benchmark level of emissions intensity (i.e., tonnes 
of CO2 emitted per unit of a given product). In effect, the OBPS is a combination of two 
policies: a pure carbon tax on all emissions from an industrial facility, and an “output 
subsidy” that returns carbon tax revenues (in the form of credits) to facilities based on 
their output, in line with a benchmark level of emissions intensity. These credits can 
be sold to more emissions-intensive facilities covered by the OBPS as a way of com-
plying with the policy. This arrangement provides facilities with a market incentive to 
reduce emissions, but one that encourages them to do so by reducing the emissions 
intensity of production, rather than by reducing output, providing an incentive to 
reduce emissions by making production cleaner, instead of smaller.
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To resolve this problem, the federal OBPS could instead be applied 
uniformly to all generators, including non-emitting ones. The design 
could model itself on Alberta’s Technology Innovation and Emissions 
Reduction (TIER) policy, which applied a uniform benchmark of 0.37 
tonnes of CO2 per MWh to all generators and has tightened at a rate 
of one per cent per year since 2017 (Government of Alberta 2020). 
This approach would correct the distortions of the existing version 
and improve incentives to reduce the emissions intensity of electri-
city generation. 

However, this design would also lead to significant interprovincial 
financial flows. The trading of credits among regulated facilities 
would lead to windfalls for provinces and territories with large shares 
of hydroelectricity or other types of non-emitting electricity, while 
producing significant financial outflows from provinces and territories 
with large shares of coal or natural gas-fired electricity. Avoiding this 
outcome is likely part of the reason that federal policy makers adopted 
the existing approach in the first place.

OPTION 2: Eliminate the output-based approach to carbon pricing in 
the electricity sector

Another way to align federal policy with net zero goals is to eliminate 
the output-based benchmark altogether. This would mean no longer 
providing an OBPS treatment for electricity generation and instead 
applying a carbon tax to electricity generation that does not return a 
portion of revenues to producers based on their emissions intensity 
of production relative to a benchmark. This option would raise the 
carbon cost for coal-fired and natural gas-fired generators, while 
leaving renewable producers with no carbon cost instead of the net 
benefit they would receive under Option 1. The relative price differ-
ences, however, would remain exactly the same, duplicating Option 
1’s improved effectiveness relative to the current approach.

Where this option differs from Option 1 is in the implications for 
consumer costs. Eliminating the benchmark would levy greater total 
carbon costs on generators, leading to higher relative costs for elec



22

POLICY FOR ALIGNING CANADIAN ELECTRICITY SYSTEMS WITH NET ZERO ELECTRIC FEDERALISM

tricity consumers. This would undermine their incentives to electrify 
energy end uses—a critical component of any pathway to a net zero 
economy.6  

To maintain incentives for electrification under this option, a 
solution is to return all the revenue collected from generators (which 
would no longer be going toward an output subsidy under the OBPS) 
to ratepayers in the form of a consumption subsidy (rebated per 
kWh).7 The result would be that while the price of electricity would 
rise, the ultimate cost to end users would be offset by the consumer 
rebate. This method of returning the proceeds from electricity 
sector carbon pricing to ratepayers is already employed in California, 
where distribution utilities receive the proceeds from carbon allow-
ance auctions and pass them on to their consumers. 

Under this kind of policy design, incentives to electrify energy end 
uses would remain intact because the carbon costs paid by gen-
erators would, effectively, not be included in electricity bills. This 
approach would also avoid creating higher relative carbon costs to 
consumers on grids that continue to emit because revenues collected 
in a given province or territory would remain there (as is current 
practice under the federal carbon levy), making rebates larger in prov-
inces or territories with more emissions-intensive electricity systems. 
So long as electricity regulators were directed to not consider the 
effects of the rebate when weighing utility investment decisions from 
vertically integrated public utilities, there would be no concern about 

6.  While this change would also theoretically improve their incentive to avoid con-
suming carbon-intensive electricity (which would help reduce emissions), in practice, 
most ratepayers in Canada would not be exposed to these cost differentials across 
sources of generation, since rates are regulated and typically do not reflect differ-
ences in the actual cost of generation at a given time. Ontario is the only partial 
exception to this, where there is time-of-use pricing, but even this acts as a low-fidel-
ity price signal in the context of electricity’s carbon costs, which can change hour to 
hour or even minute to minute, compared to the simpler off/mid/on-peak distinction 
drawn in Ontario rates. Rather than providing an incentive for consumers to shift their 
consumption from high- to low-emitting electricity, the result would simply be that 
consumers would face higher overall costs and weaker electrification incentives in 
provinces where grids were higher-emitting.
7.  This could pose some administrative challenge in that there would be a lag 
between calibration of the rate subsidy and the final determination of carbon pricing 
proceeds from the electricity sector in a given year. However, electricity rate regu-
lators commonly deal with similar challenges when estimating utilities’ revenue 
requirements and setting rates accordingly, and the federal government already faces 
a similar challenge in calculating its carbon pricing dividends for a province for a given 
year, so the problem is a tractable one.
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the consumer subsidy undermining the overall imperative to reduce 
emissions, ensuring the policy remained an effective and cost-effect-
ive way of reducing sector emissions. 

Not only does this policy option offer more effective outcomes than the 
current approach, it also aligns with a more general case for eliminating 
an OBPS treatment for electricity. The OBPS is suitable for sectors that 
are emissions-intensive and trade-exposed, such as steel or cement. 
The electricity sector, with its low share of trade volumes compared to 
sectors like cement, does not meet that standard, even if many emis-
sions-intensive and trade-exposed sectors are large consumers of 
electricity (Dion 2018). The arguments for applying an OBPS approach 
in the electricity sector largely rest on keeping electricity prices low for 
ratepayers and potentially for emissions-intensive and trade-exposed 
sectors that face competitiveness pressures, rather than protecting 
the competitiveness of the electricity sector itself. But this can also be 
remedied with the revenue recycling approach described above, leaving 
little justification for an OBPS approach in the sector.

Because the federal policy would act as the benchmark for assess-
ing whether provincial and territorial policies were equivalent, this 
change would ensure that provincial policies were (or became) as 
stringent as the federal one. 

OPTION 3: Implement a performance standard regulation

While carbon pricing is an effective tool for reducing emissions 
cost-effectively in the power sector, it does not provide certainty 
on future emissions levels—including achievement of Canada’s 2035 
net zero electricity target. Future emissions levels would instead 
be determined by how electricity systems and utilities respond to 
increasing carbon prices (which under the federal policy are set 
to rise to $170 per tonne by 2030). Emissions would fall to net zero 
only if carbon prices were high enough to fully displace all emitting 
generation. And the expectations of utilities and investors are also 
factors, since investment decisions and future emissions levels are 
determined by the clarity of the long-term price path and the per-
ceived durability of the overall policy.

A performance standard regulation for the electricity sector can 
address these challenges. Regarding the challenge of expecta-
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tions, the main concern is that utilities and investors might decide 
to construct new gas-fired generation capacity due to insufficient 
confidence about future carbon prices. These new assets would be 
at high risk of ending up stranded as carbon prices rise, creating 
significant costs for investors, ratepayers, or both, and making the 
2035 target harder to reach. 

Applying an emissions intensity performance standard to all newly 
constructed generation facilities in Canada remedies this problem. The 
standard would be set lower than current best-in-class performance 
levels for natural gas-fired generation (though there may be a case for 
not setting it as low as zero, as a way of incentivizing innovation in and 
deployment of carbon capture and low-emission fuel technologies, 
such as hydrogen). This would discourage construction of unabated 
natural gas generation that might otherwise proceed under carbon 
pricing alone, especially given the uncertainty around the durability of 
carbon pricing policy. Another complementary option to reduce policy 
uncertainty would be for the government to hold the policy risk of future 
policy changes. This could be done, for example, by using the Canada 
Infrastructure Bank to de-risk big, low-carbon investments, creating a 
sort of insurance for future carbon incentives (Beugin and Shaffer 2021).

Regarding certainty on the target of electricity production being net 
zero by 2035, the performance standard could be extended to both 
new and existing facilities by 2035, with the required emissions inten-
sity lowered to zero in that year. To make this policy consistent with 
net zero, regulated facilities would be able to comply with it by procur-
ing negative emissions, with permissible types and procurement and 
validation protocols clearly laid out in the regulation. This compliance 
flexibility would be important for avoiding reliability problems in the 
event that non-emitting sources of firm generation (or other types of 
flexibility) are not sufficiently advanced by 2035 to cost-effectively 
displace the relatively small amount of gas-fired generation that 
might remain economically viable by then under a high carbon price. It 
would allow electricity systems to use some fossil generation, spar-
ingly and fully offset, when other options are scarce. 

While there are many possible designs for a performance standard 
regulation, we have focused on the design that would best comple-
ment and support carbon pricing in the electricity sector, since the 
policy is already in an advanced state of implementation. In practice, 



25

	  KEY CHALLENGES AND POLICY OPTIONS FOR TRANSFORMING CANADA’S ELECTRICITY SYSTEMS03

implementing this kind of performance standard may simply require 
extending the coverage and stringency of existing federal perform-
ance standards in the sector (Government of Canada 2021a). Prov-
inces or territories that implement similarly stringent policies may be 
able to secure equivalency agreements with the federal government. 

There are other models for how carbon pricing and a performance 
standard regulation could work, either in tandem or independently, 
to achieve Canada’s goal of a net zero electricity system by 2035 
(Jaccard and Griffin 2021). Governments could also implement a 
flexible performance standard that allows compliance trading among 
regulated entities. However, when layered on top of carbon pricing, 
such an approach would add significant complexity to Canada’s elec-
tricity policy landscape. 

OPTION 4: Provide tax incentives or direct subsidies

While the first three options discussed focus on reducing the emis-
sions intensity of electricity generation or eliminating emitting gen-
eration from the sector, one further option is to use tax incentives or 
direct subsidies to increase the amount of non-emitting generation. 

The analogs here are the investment tax credit and production tax 
credit instruments used in the United States, whereby wind and solar 
generation receive either a set percentage of their upfront capital 
cost back in the form of a tax credit (an investment tax credit), or 
a credit in dollars per MWh for each MWh of generation from their 
facility (a production tax credit).

Tax incentivizes for non-emitting electricity generation are not a 
new concept in Canada. For example, the accelerated capital cost 
allowance for clean energy equipment encourages industry to invest 
in non-emitting generation and energy efficiency equipment by 
allowing them to expense the purchase of eligible capital expenses 
on an accelerated basis (NRCan 2022).  

While these incentives can help facilitate investment and use of 
renewable electricity, an initial challenge with investment tax 
credits is that the credit is not linked to a facility’s performance, 
so more poorly producing facilities earn the same credit as more 
efficient ones. The production tax credit rectifies this challenge by 
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linking payments to production. Neither credit, however, creates 
an incentive to maximize the value of production. In the case of a 
production tax credit, firms are incentivized by volume, which can 
often lead to less value. For example, multiple developers may site 
their facilities in the same strong-wind regime, with their correlated 
output depressing the prices they can receive in some markets. In 
addition, governments may face challenges in determining which 
technologies should be eligible for the tax incentives or subsidies. 

While both kinds of credits can support the deployment of renew-
able electricity, they only indirectly drive reductions in the use of 
emissions-producing sources. Investment tax credits do so by 
affecting the relative costs of the construction of new facilities, 
while production tax credits affect the relative cost of generation 
from facilities that are in operation. Given these shortcomings and 
the fact that carbon pricing is already in an advanced state of imple-
mentation in Canada’s electricity sector, investment and production 
tax credits are more likely to offer a means of further bolstering the 
incentives provided by the carbon price to develop and use renew-
able electricity. This stands in notable contrast with the United 
States, where they are often a central plank of federal and state 
electricity sector climate policy. 
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Pros Cons

OPTION 1:  
Strengthen the 
current output-
based carbon pricing 
approach

•	 Builds on existing policy architecture. 
•	 Corrects incentives across available sources of 

generation. (compared to existing approach)
•	 Cost effective (same marginal cost for emis-

sions reductions pursued across the economy).

•	 Federal government target for 2035 would 
not be reached if cost of marginal emissions 
reductions to reach net zero emissions exceeds 
carbon price.

•	 Policy uncertainty may constrain or raise 
costs of emissions reductions and constrain 
innovation.

•	 Trade in compliance obligations among regulat-
ed entities would lead to windfalls for provinces 
and territories with large hydroelectric systems 
and significant financial outflows from prov-
inces and territories with large shares of coal or 
natural gas-fired electricity.

OPTION 2:  
Eliminate the current 
output-based carbon 
pricing approach

•	 Same benefits as Option 1. 
•	 Recycling revenues to consumers (and keeping 

them in-province) helps avoid carbon cost-driv-
en increases in the unit cost of electricity for 
consumers, including emissions-intensive and 
trade-exposed sectors (which would under-
mine electrification incentives) regardless of 
the emissions intensity of a given province’s or 
territory’s grid.

•	 Avoids large financial flows from provinces and 
territories with large shares of coal or natural 
gas-fired electricity to provinces and territories 
with large hydroelectric systems. 

•	 Federal government target for 2035 would 
not be reached if cost of marginal emissions 
reductions to reach net zero emissions exceeds 
carbon price.

•	 Policy uncertainty may constrain or raise 
costs of emissions reductions and constrain 
innovation.

OPTION 3:  
Implement 
performance 
standard regulations

•	 Existing performance standards for coal-fired 
power provide a potential legal precedent, and 
perhaps could be extended in their coverage and 
stringency. 

•	 Can be calibrated to ensure delivery of a net zero 
electricity system by 2035.

•	 Regulations may have greater perceived policy 
durability than carbon pricing.

•	 Mitigates the risk of utilities and investors con-
structing new unabated gas-fired facilities that 
would end up stranded if existing and proposed 
policies are maintained and carried out.

•	 Overlapping coverage with carbon pricing 
means that there will be some redundant 
or duplicative effects (though this can also 
increase the overall durability of climate policy), 
achieving similar results but at potentially higher 
economic cost.

•	 Depending on flexibility provisions, could result 
in high implied carbon costs to deliver net zero 
in some provinces and territories.

OPTION 4:  
Provide tax 
incentives and direct 
subsidies

•	 Strengthens incentives to build and use renew-
able capacity.

•	 Can have greater perceived policy durability 
than carbon pricing if given long-term backing.

•	 Has only an indirect effect on incentives to build 
and use greenhouse gas-emitting capacity.

	 Table 2.	 Pros and cons of policy options
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3.1.3. Preferred solutions

Preferred solution: Strengthen the current federal carbon pricing 
policy by eliminating output-based pricing in the electricity sector 
and returning all carbon price revenues from the electricity sector to 
provincial and territorial ratepayers. Implement performance standard 
regulations (in addition to a strengthened carbon price) to ensure that 
the 2035 target for a net zero electricity system will be reached. 

Of the two options we have discussed for revising the current federal 
approach to carbon pricing in the electricity sector, Option 2 is 
clearly preferable. While both options can help drive cost-effective 
emissions reductions and avoid creating disincentives for electri-
fication, only eliminating output-based pricing can do so in a way 
that avoids large financial flows from provinces and territories with 
large shares of coal or natural gas-fired electricity to provinces and 
territories with large hydroelectric systems—flows which are likely to 
be controversial and unpopular. 

A performance standard (Option 3) and strengthened carbon pricing 
(Option 2) can be complementary. The standard can help address 
two main shortcomings in carbon pricing: 1) problems created by 
deficits in its perceived policy certainty and durability; and 2) the 
inability of carbon pricing to guarantee that the federal target of a 
net zero electricity system by 2035 will be reached. While the carbon 
price sends a strong signal to find cost-effective ways to reduce 
emissions, a performance standard puts a clear limit on allowable 
emissions from electricity generators. This kind of performance 
standard could serve as the federal government’s promised Clean 
Energy Standard. It would let market incentives from carbon pricing 
play a driving role in delivering cost-effective emissions reductions, 
while at the same time providing a backstop that would ensure 
delivery on net zero electricity by 2035 (Shaffer and Dion 2022). 
And by providing a measure of flexibility, it would also ensure that 
the 2035 target will be met in a way that does not impact electri-
city system reliability. A more elaborate Clean Energy Standard—for 
example, one with tradable compliance obligations—would be at best 
redundant and, at worst, lead to overly complex compliance obliga-
tions and higher costs for utilities and consumers. These options 
could also be enhanced by other means of addressing carbon price 
policy uncertainty, including the idea mentioned above of using the 
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Canada Infrastructure Bank to hold the risk of potential future policy 
changes (Beugin and Shaffer 2021).

Option 4, on the other hand, is complementary to Options 2 and 3, as 
it further supports the development and use of renewable electricity 
capacity. This is especially true when incentives and subsidies align 
with those in other jurisdictions, enhancing opportunities for collab-
oration and coordination. But it is not strictly necessary to implement 
this option, as many of its effects can be produced by Options 2 and 3. 

A broader point is that while tax incentives and direct subsidies are 
relatively common in the United States, Canada should be wary of 
taking climate policy cues from its American neighbour, which uses 
public spending as the climate policy tool of choice only because of 
the far greater political difficulty it has encountered in implementing 
durable, national regulations or carbon pricing.

	 Table 3.	 Compatibility of policy options

Policy option Assessment Interactions with other policy options

OPTION 1: 
Strengthen the 
current output-
based carbon pricing 
approach

Unhelpful:  
The financial flows across provinces and territories 
that would result would be contentious and likely 
unpopular.

OPTION 2:  
Eliminate the current 
output-based carbon 
pricing approach

Very helpful:  
Corrects for the existing uneven incentives among 
sources of generation without undermining incen-
tives for electrification or driving large interprovin-
cial financial flows. Highly complementary:  

Offers a way of cost-effectively driving emissions 
down while ensuring they reach their desired level 
by 2035.

OPTION 3: 
Implement a 
performance 
standard regulation

Very helpful:  
Can provide certainty where carbon pricing cannot 
that the target of a non-emitting electricity system 
by 2035 will be reached.

OPTION 4: Provide 
tax incentives and 
direct subsidies

Optional:  
Can facilitate greater development and use of 
renewable electricity.

Complementary with Options 2 and 3: 
Can further bolster incentives to develop and use 
renewable electricity.
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Challenge B: Provincial and territorial 
policies and institutions are not 
sufficiently coordinated with net zero 
3.2.1	 The nature of the challenge

Long-term success in decarbonizing electricity systems depends on 
strong alignment among governments, regulators, and utilities, as 
international experience has demonstrated (Ferguson 2021). Improv-
ing federal climate policy, as we have shown, can provide significant 
help. But the broader alignment of electricity systems with net zero 
goals—which means making electricity systems not only cleaner 
but bigger and smarter in ways that are cost-effective and timely—
requires that provincial and territorial policies and institutions (includ-
ing regulators, public utilities, and system operators) also be coordin-
ated with this goal. Given that electricity systems are provincial and 
territorial domain, the transition might proceed more slowly, be more 
costly, or even result in missed targets if provincial and territorial gov-
ernments insufficiently apply their tools and authorities. 

The most direct way to address this challenge is to set clear policy at 
federal, provincial, and territorial levels as it relates to net zero. But 
there is likely to always be some amount of lag or uncertainty regard-
ing how federal, provincial, and territorial policy implementation 
connects with longer-term climate goals. Not only would it be difficult 
for governments to provide full policy certainty all the way to a 2050 
emissions reduction target, for example, but it would also likely be 
unduly rigid. This inconsistency between existing policy and long-term 
goals creates challenges for key provincial and territorial institutions, 
particularly electricity regulators. (We discuss the specific role of 
public utilities and system operators in this transition in Box 4).

Every province and territory in Canada has an electricity regula-
tor (usually a utility commission or an energy board) that provides 
oversight on system planning, the prudence of investments, and 
rates billed to users—although the exact scope of each regulator’s 
mandate often differs from one jurisdiction to the next (Pineau 2021). 
When a lag occurs between existing policy and long-term climate 
goals, the existing mandate, rules, and processes under which regu-
lators (as well as other key bodies like systems operators and public 

3.2 
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utilities) operate can create significant challenges for the cost-ef-
fective and timely attainment of those long-term goals. 

The first challenge is that not all provincial and territorial govern-
ments have long-term emissions reduction targets, let alone targets 
that are enshrined in law. In the absence of such targets, regulators 
lack clear signals about future emissions levels. Clarifying long-
term provincial and territorial targets is therefore a first priority in 
aligning provincial and territorial institutions with national net zero 
goals. 

Another major challenge is that while regulators have very clear and 
well-established mandates to protect the interest of customers when 
it comes to reasonable prices and reliable service, the relationship 
of these mandates to climate change is often unstated, ambiguous, 
or leaves too much discretion in the hands of regulators. The core 
objectives in regulators’ existing mandates, which were established 
before greenhouse gas emissions and climate change impacts 
emerged as major issues, can in some cases get interpreted as being 
at odds with net-zero-consistent infrastructure investments, as 
these investments might raise costs to consumers in the interest of 
delivering benefits that are outside the scope of regulator mandates. 
Regulators must commonly consider what is in the public interest—
which can include the environment and supporting attainment of 
climate targets; however, without clear direction or explicit policy, 
they are left with significant ambiguity regarding how emissions 
reductions should factor into this public interest, how they should be 
balanced against other goals and priorities, and on what timelines. 

A third challenge emerges from the fact that while regulators account 
for current laws and regulations and are in the business of making 
long-term investment decisions in the face of uncertainty, they do not 
have the mandate to make assumptions about what potential future 
policies could or should look like. This means that even if govern-
ments successfully addressed the first two problems—setting out 
clear targets at both the federal and sub-national levels and clarify-
ing the regulators’ role in achieving them—it would not necessarily 
provide regulators with a sufficient basis to determine whether utility 
actions and investments are prudently aligned with net zero goals. 
Such determinations would require regulators to make assumptions 
about future, unstated government policy, placing them in a de facto 
policy-setting role that they would be both reluctant and ill-suited to 
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adopt, since it is elected governments that possess the mandate to make climate 
policy decisions and to navigate the inherently political choices and trade-offs that 
these decisions present. 

British Columbia’s experience, discussed in Box 3 illustrates how these challenges 
can play out for Canadian electricity systems.

BOX 3.	 British Columbia as an illustration of the need to coordinate provincial  
	 policies and institutions with climate goals 

In British Columbia, the provincial government has legislated greenhouse gas 
emission reduction targets of 40 per cent below 2007 levels by 2030, 60 per cent 
by 2040, and 80 per cent by 2050 (it has updated, but not yet legislated, its 2050 
target to net zero), as well as an interim target to reduce emissions 16 per cent by 
2025. It has established 2030 emission reduction targets for four sectors: trans-
portation, industry, oil and gas, and buildings and communities (Government of 
British Columbia 2016). And it also has a CleanBC climate plan and a companion 
Roadmap to 2030, which was released in October 2021 (Government of British 
Columbia 2021a and 2021b).

The provincial government has mandated its public utility, BC Hydro, to support the 
achievement of provincial climate plans and targets. The Government of British 
Columbia’s 2019 mandate letter to BC Hydro directs the organization to ensure its 
operations align with the government’s forthcoming climate plan (CleanBC) (Ministry 
of Energy, Mines and Petroleum Resources 2019). And a new mandate letter in June 
2021 added more specifics, directing BC Hydro to “align (its) operations with targets 
and strategies for minimizing greenhouse gas emissions and managing climate 
change risk, including CleanBC target(s)” (Ministry of Energy, Mines and Low Carbon 
Innovation 2021). In addition, the government has also provided direction to the 
province’s energy regulator, the British Columbia Utilities Commission, to consider 
government energy objectives, including those laid out in CleanBC.

But despite these positive steps in the form of legislated targets, climate plans and 
policies, and the mandating of key public institutions, challenges remain around 
coordination, integration, and implementation. For example, while the CleanBC 
plan sets out a number of priorities, not all of its components are backed up by 
legislation and regulations. The plan at times focuses on climate and emissions 
outcomes without clarity on their implications for the province’s energy systems 
(including the amount and type of energy needed), leaving questions about how 
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the former will and should translate into the latter. And the plan is also focused 
on realization of the province’s 2030 target, rather than its longer-term targets, 
leaving questions about how long-term targets will be met. 

This insufficient clarity around how the province’s emissions targets will be 
realized makes it difficult for BC Hydro and the British Columbia Utilities Commis-
sion to support attainment of the province’s climate targets. Uncertainty about 
the nature and scale of the role of the electricity system in target attainment make 
it difficult for BC Hydro to plan accordingly, and for the British Columbia Utilities 
Commission to have a clear basis for reviewing the elements of utilities’ submis-
sions that would support attainment of climate targets. 

This disconnect is evidenced by the Integrated Resource Plan submitted to the 
utilities commission by BC Hydro in December of 2021. The Integrated Resource 
Plan’s Base Resource Plan assumes levels of electricity load that would not be 
consistent with CleanBC or the CleanBC Roadmap to 2030. Instead, the part of 
the planning document that is consistent with its achievement is found in the 
Contingency Resource Plan section—which is not the main basis of planning, but 
rather used to help “prepare for the unexpected”—under an “Accelerated Scenario” 
which assumes that provincial greenhouse gas reduction targets are met over 
the milestone years of 2025, 2030, and 2040 (BC Hydro 2021a). This underscores 
that alignment with climate targets is not part of the main basis of planning at BC 
Hydro, despite supporting directives from the provincial government. BC Hydro’s 
Electrification Plan (BC Hydro 2021b), which was submitted to the British Columbia 
Utilities Commission as part of its Fiscal 2023 to Fiscal 2025 Revenue Require-
ments Application (BC Hydro 2021c), is similarly out of step with the province’s 
climate targets, and was filed prior to the release of the Roadmap to 2030. 

Why would BC Hydro submit this kind of IRP? A likely interpretation is that BC Hydro 
understands that, absent greater policy clarity, the British Columbia Utilities Commis-
sion is not necessarily in a position to approve submissions that forecast increases 
to load that would be in service of the provincial government’s stated climate targets, 
and that BC Hydro has therefore elected to submit an Integrated Resource Plan that it 
thinks the utilities commission is more able to approve—even though the plan's main 
planning scenario does not align with the province's climate goals.

The Integrated Resource Plan is currently before the utilities commission, whose 
review and ultimate decision are still pending, so it is still possible that BC Hydro’s 
final, endorsed plan will better align with climate targets. And even if the current 
version is endorsed by the British Columbia Utilities Commission, Integrated 
Resource Plans are planning documents that do not set in stone the direction of 
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future development of the electricity system, so this plan would not necessarily lock 
in the trajectory it describes. Still, the fact that such an Integrated Resource Plan 
would be submitted at all provides evidence of a policy and governance disconnect. 

The British Columbia Utilities Commission appears to understand the challenge asso-
ciated with the context described above, and in June 2021 initiated a staff project to 
examine the commission’s role in British Columbia’s energy transition, with the aim of 
increasing staff, commissioner, and stakeholder understanding of the current energy 
transition policies and goals in the province and neighbouring jurisdictions (BCUC 
2021). It has also invited Fortis BC (the province’s main gas utility) and BC Hydro to 
develop joint load forecasts. But such measures cannot resolve deeper issues of policy 
uncertainty. They are at best a second-best to government policy that clarifies inten-
tions for the evolution of the province’s electricity system in line with climate goals as 
well as the role that public utilities and regulators will play in delivering it. 

Where, due to the factors we describe above, policy gaps or regulators’ 
current mandates lead them to block approval of net-zero-consistent 
investments, achieving net zero targets will become more costly 
(including by stranding assets), more difficult, or both. Moreover, these 
outcomes can as easily result from a perception on the part of utilities 
that regulators will block such investments, leading them to adjust 
their plans and submissions accordingly. This is especially the case 
for capital investments with long time horizons, which are common in 
the sector and in the net zero transition more broadly. And the same 
can also be true of investments in resilience and adaptation, since 
such investments can be cost-intensive, and have uncertain rates 
and timelines of return (Clark and Kanduth 2022). Of course, not every 
investment will be in the best interest of ratepayers, so regulators 
denying applications from utilities—even where they are consistent 
with net zero—is not a problem in itself. Rather, the problem is that 
cost-effective investments in line with net zero targets (and broader 
climate objectives) may be blocked simply because the future direc-
tion of climate policy lacks clarity or legitimacy from the perspective 
of the regulator.  

Provincial and territorial governments can of course overrule regu-
lator decisions that do not align with net zero, but this is not a desir-
able model. Applying this tool regularly would be counterproductive. 
It would undermine the independence of regulatory authorities and 
fail to make full use of their considerable expertise. Furthermore, 
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Public utilities are a common feature of Canada’s electricity systems. In several 
provinces and territories, they are large, vertically integrated organizations that 
manage generation, transmission, and distribution, as well as system planning and 
operation functions. In others, these functions are delivered separately or by a mix 
of public and private actors. Ontario and Alberta grant the largest role to unbun-
dled private sector players (Pineau 2021), with not-for-profit independent systems 
operators given responsibility for the planning and operation of provincial electri-
city grids and markets.

The prevalence of government-owned public utilities in Canada’s electricity systems 
creates an opportunity for provincial and territorial governments to provide directives 
instructing them to align their planning and operations with net zero goals. Numerous 
jurisdictions have already done so, including British Columbia and Quebec, which 
have tasked their respective public utilities (BC Hydro and Hydro Quebec) to deliver on 
significant parts of their climate strategies, including increasing electrification. And, 
in provinces with independent system operators, such directives can also extend to 
them. Governments could also use performance-based regulations and performance 
incentive mechanisms—including for electrification, renewable electricity generation, 
and energy efficiency—to help align utility incentives with net zero goals.

Coordinating net zero goals in this manner is a useful approach, but it faces limits 
because the decisions and investments made by utilities and system operators 
are still subject to the scrutiny of regulators (though in some places this scrutiny 
can be limited for some aspects of system operators’ mandates). If regulators’ 
mandates are unclear with respect to net zero goals or if too much ambiguity 
exists around how climate targets will be achieved, significant risk remains that 
regulators will not approve the cost-effective, climate-focused investments and 
decisions that utilities (and system operators) seek to make. 

In brief, efforts to align public utilities’ and system operators’ mandates and oper-
ations with net zero goals should be seen as a complement to, but not a substitute 
for, efforts to do the same for provincial and territorial electricity regulators. 

BOX 4.	 The role of public utilities and system operators

the discretionary nature of these government interventions means 
that they will not necessarily be consistently or prudently applied as 
governments change, which risks reducing the speed and efficacy of 
electricity sector transformations and increasing their costs. 
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3.2.2	 Policy options

OPTION 1: Clarify the mandate of provincial and territorial regulators 
to include alignment with climate goals 

To clarify the core mandate of regulators, provincial and territor-
ial governments could maintain their existing mandate to protect 
the interests of customers with respect to prices, reliability, and 
service quality (and therefore maintain their role as an economic 
regulator), but with clear guidance as to how this relates to climate 
objectives, including emissions reduction goals and targets, as well 
as enhancing the resilience of electricity systems to climate change 
(Clark and Kanduth 2022). In jurisdictions with public utilities and 
independent system operators, these institutions could also be 
mandated to pursue climate objectives. 

Regulator mandates that include the objective of meeting a jurisdic-
tion’s overall emissions reduction targets (and sectoral targets, where 
they exist) would create an explicit requirement to align decisions and 
investments with emissions reductions goals and resilience object-
ives, rather than just with current policy for those goals. This would 
also clarify that investments that reduce emissions but raise costs 
for ratepayers should not be interpreted as being at odds with their 
interests. Maintaining regulators’ existing mandate to deliver afford-
able and reliable power for ratepayers, however, would ensure that 
they review the merits of emissions-reducing investments with an 
eye to their cost-effectiveness and potential impacts on reliability and 
resilience. This would allow them to continue to play the role they are 
best suited to play—as economic regulators—simply with a new public 
interest factor to consider. It would also make them active and con-
structive participants in provincial and territorial net zero transitions. 

This option, as we already noted, would be supported by having, at 
the provincial and territorial levels, clear and legislated emissions 
reduction targets that align with net zero. While some provinces and 
territories have announced long-term emissions reduction targets, 
some enshrining them in law, some provinces and territories have 
not yet clarified their long-term climate objectives. 

A formal directive from a provincial or territorial government—such 
as a mandate letter or an order-in-council—that clarifies for regu-
lators that they should be pursuing electricity sector development 
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consistent with stated climate targets would serve as a helpful first 
step which could be later formalized in legislation.8 

While this option would maintain the existing role of the economic 
regulator, it would still put regulators in a de facto policy-making role in 
the absence of other changes. A policy option that can help bridge the 
gap between existing policies and the longer-term targets that regula-
tors would now be mandated to pursue is therefore a very helpful com-
plement. Option 3, discussed below, can provide this kind of function. 

OPTION 2: Broaden the core mandate of regulators to include goals 
beyond emissions reductions

An additional option is to expand the core mandate commonly 
found among Canadian electricity regulators of ensuring afford-
able, reliable power for consumers. In particular, mandates could 
be formally extended to include explicit requirements to consider 
broader societal objectives such as equity, justice, and income 
equality. Whatever form this takes, it would shift regulators away 
from their traditional role as economic regulators weighing goals 
specific to the electricity system such as reliability and affordability 
(and emissions reductions) to a broader position that requires 
defining, shaping, and balancing larger societal considerations 
and priorities. This would effectively shift some amount of policy 
decision making to independent adjudicative bodies and away from 
elected officials and government bureaucracies. 

OPTION 3: Guide the work of regulators, public utilities, and other 
market players with energy plans and pathway assessments

While it is critical that the gap between enacted climate policies and 
a jurisdiction's longer-term climate goals be closed as completely and 
expediently as possible, some amount of inconsistency is likely to 
persist, as we discuss above. Recognizing this, governments could use 
energy plans and pathway assessments to provide guidance for regula-
tors and other decision makers on how policy gaps might be closed in 
time and what a cost-effective system transformation in line with the 

8.  Including climate resilience in this mandate would also be very helpful. However, 
operationalizing a resilience mandate would require better data, standardized 
resilience metrics, and improved climate risk assessment and disclosure to enable 
governments, regulators, utilities, and system planners to make informed decisions in 
the face of a changing climate (Clark and Kanduth 2022). 
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jurisdiction’s climate goals might look like. Such guidance documents, 
while non-binding, would give regulators and other decision makers 
such as system operators, public utilities, and private market players 
a reference against which to weigh decisions that have implications 
beyond the present policy horizon. They would serve as temporary sub-
stitutes for more concrete policies to follow, giving regulators a credible 
basis for their decisions and eliminating the need to make assumptions 
about future government policy or take on de facto policy-making roles. 

This option relies on two critical guidance documents: a compre-
hensive energy plan and a periodic assessment of available pathways 
for electricity supply. 

A comprehensive energy plan for developing a net zero energy 
system is a document produced by the provincial or territorial 
government to support decision making from regulators and other 
market actors. It should provide clarity on things like targets for 
the uptake of electrified energy end use technologies (including 
heat pumps and electric vehicles); intentions for driving increased 
uptake of different types of non-emitting energy; the role envisioned 
for energy efficiency measures and building retrofits; the intended 
role for the gas network, especially over the long term; and the way 
all these changes would affect total demand for different types of 
energy—including electricity—in the province or territory. Clarity 
about future load profiles, in particular, is critical to rapidly achiev-
ing the “bigger” component of electricity systems that net zero 
requires, especially given that regulators are likely to be concerned 
about overbuilding the system. 

To effectively guide regulator decision making, this energy plan 
should provide as many quantitative specifics as possible while also 
acknowledging uncertainties by using ranges, sensitivity analyses, 
or multiple scenarios. Vague or directional estimates and targets 
(rather than concrete and specific ones) are insufficient for guiding 
regulator decision making. 

Comprehensive energy plans should include objectives and outcomes; 
metrics to measure progress; action plans with implementation 
timelines; and proposed governance structures that outline the roles 
and responsibilities of various provincial and territorial institutions. 
They should not be overly prescriptive, leaving space for utilities 
and system planners to execute the plans in ways that keep costs 
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low, maintain reliability, and enhance resilience. And they should be 
developed with broad stakeholder and public consultation, including 
the substantial involvement of Indigenous Peoples (ICE 2022). 

These plans could guide actions and investment decisions in every 
province and territory, regardless of market structure. In vertically 
integrated markets, the plan would be implemented through Inte-
grated Resource Plans—roadmaps for how utilities plan to meet 
future needs and objectives— and incentive structures designed 
by regulators. In the unbundled electricity sectors of Alberta and 
Ontario, a comprehensive domestic energy strategy would shape 
private investment decisions as well as the system plans, market and 
rate structures, and procurement processes designed by independ-
ent system operators and regulators. 

Lastly, to operationalize this approach, provincial and territorial 
governments would need to create a mandate or issue a directive for 
the regulator or system operator to implement the comprehensive 
energy plans. For example, in Ontario, the Minister of Energy issued a 
directive to the Independent Electricity System Operator to submit an 
implementation plan showing how it would achieve goals and object-
ives outlines in the province’s 2017 Long-Term Energy Plan (IESO 2017). 

A second complementary document to deliver this option is a periodic 
assessment of available pathways for electricity supply. To enhance 
credibility and independence, this document should be developed by 
arms-length government agencies, academic researchers, or trusted 
research institutes, rather than by the government itself. And it should 
be based on rigorous independent analysis of the resource scenarios 
and system development pathway options available to the province or 
territory—the varying mixes of generation technologies and flexibility 
sources such as storage, demand-side management, and electricity 
trade with other provinces and territories that the province or terri-
tory could adopt as it pursues alignment of its electricity system with 
net zero, as well as the relative certainty, costs, and benefits of these 
pathways. This assessment would serve as a valuable resource to 
regulators weighing the affordability and reliability of utility submis-
sions that have implications for alignment with longer-term climate 
goals. And because it would be periodically updated, they could be 
assured that it reflects the current (or at least recent) state of differ-
ent technological options and their relative costs. 
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OPTION 4: Require an internal carbon price for regulator  
decision-making

Provincial and territorial governments could require that regulators 
apply an internal price on carbon as part of their analysis of submis-
sions. This would consist of a theoretical or assumed cost per ton 
of carbon emissions that is then factored into analytical and deci-
sion-making processes. Many companies in Canada, including some 
electric utilities, already apply an internal carbon price to guide long-
term planning (Sustainable Prosperity 2013). 

Canada already has a price on carbon that is set to rise to $170/tonne 
by 2030, but the price path beyond this point has not yet been estab-
lished. Applying an internal price on carbon could help address this 
gap by stipulating what levels of carbon price should be considered 
when regulators are reviewing investment decisions that have impli-
cations for emissions levels or reductions beyond the 2030 horizon. 
This requirement could potentially extend as well to planning and 
investment decisions being made by public utilities themselves, and/
or governments could require that all utilities, public and private, 
include such assessments in their submissions to regulators.

Such a price on carbon would allow regulators to explicitly weigh the 
value of emissions reductions in their assessments of an investment’s 
cost-effectiveness for ratepayers. It could also be set at different 
levels than the federal price trajectory. For example, it could be cali-
brated to a Social Cost of Carbon that estimates what the actual 
marginal costs of emissions are (though such a figure would need to 
be credibly estimated and calibrated to serve as an effective decision 
support tool). Or it could adopt a higher price sooner than the federal 
one, recognizing that long-lived investment decisions should be made 
with an eye to where carbon prices are going, not only where they are 
today and where they will (or might) go in time. Or it could represent 
the estimated implicit carbon price required to achieve net zero in a 
given province or territory (Kaufman et al. 2020). 
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	 Table 4.	 Pros and cons of policy options 

Assessment Interactions with other policy options

OPTION 1:  
Clarify the mandate 
of regulators to 
include alignment 
with climate goals

•	 Allows utility commissions and energy boards to 
maintain their existing role as economic regula-
tors focused on ensuring affordable and reliable 
power for consumers, and makes them con-
structive participants in the net zero transition. 

•	 Eventual backup in legislation defining a 
regulator’s mandate would solidify government 
directives regarding the fact that investments 
that raised costs in the interest of reducing 
emissions should not be considered at odds 
with the interests of ratepayers.

•	 Incomplete on its own since, even with a clari-
fied mandate, so long as gaps persist between 
long-term climate targets and policy implemen-
tation, regulators will be constrained in their 
ability to judge the merits of submissions that 
have implications for long-term climate targets.

•	 If regulators were to make assumptions about 
future policy, they would effectively be setting 
climate policy themselves (a role more appropri-
ate for legislatures and governments).

OPTION 2:  
Broaden the 
core mandate of 
regulators to include 
other societal goals

•	 Ensures that goals like affordability and reliabil-
ity get weighted alongside other imperatives, 
including ensuring equity.

•	 Expanding regulators' mandate to include broad-
er societal goals effectively asks regulators to 
decide how these goals should be balanced, 
which strays far outside their traditional role as 
an economic regulator.

•	 Where their decisions are made based on their 
subjective interpretation of how the various goals 
should be balanced, these decisions are open to 
litigation, which can slow down (and even over-
turn) implementation of regulator decisions.

OPTION 3:  
Guide the work of 
regulators and other 
actors with energy 
plans and pathway 
assessments

•	 Provides a clearer basis for regulator decisions 
in cases where long-term climate targets are 
implicated but there is not yet concrete climate 
policy to fully achieve them.

•	 By providing vital missing information to regu-
lators, energy plans and pathway assessments 
would allow them to maintain their existing role 
as an economic regulator providing consum-
er-minded checks and balances to the specific 
development plans and investments envisioned 
by governments and utilities.

•	 Energy plans and pathway assessments may 
still leave too much ambiguity in some areas, 
particularly if they remain too high-level or dir-
ectional and fail to provide credible quantitative 
estimates. On the other hand, if they are too 
prescriptive, they risk undermining regulator 
decision-making processes.

OPTION 4:  
Require that an 
internal carbon price 
be used in regulator 
decision-making 

•	 An internal carbon price provides a clear 
and rigorous basis for weighing the value of 
emissions reductions against other costs and 
considerations.

•	 There are many possible figures that regulators 
could use, and even with clear and stable guid-
ance from governments, there is a risk of poorly 
calibrated figures swaying regulator decisions.

•	 If the internal cost of carbon is only applied in 
decisions related to the use, replacement, or 
phase-out of emitting generation sources, it 
may be of limited help in supporting regulator 
decisions surrounding electrification options 
(where emissions reduction benefits would stem 
not from avoided emissions in electricity gener-
ation but from reduced use of liquid or gaseous 
fossil fuels in transport, buildings, or industry).

•	 In addition to methodological challenges, in-
ternal carbon prices present difficult questions 
around who should be granted authority to set 
the internal carbon price.
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3.2.3	 Preferred solutions 

Preferred solution: Extend the mandate of regulators to include 
delivery of emissions reduction goals and resilience objectives and 
guide their work (and that of other market actors) with energy plans 
and pathway assessments.

Arriving at an optimal solution to this challenge requires combining 
multiple policy options. In particular, Options 1 and 3 are both very 
helpful and highly complementary. By providing direction to clarify how 
regulator mandates connect with climate goals, Option 1 can help avoid 
the misconception that taking climate action is at odds with the goal of 
providing affordable and reliable power to consumers. And, where they 
exist, providing similar direction to public utilities and system operators 
can be a helpful extension. Bridging policy gaps with energy plans and 
pathway assessments (Option 3) is highly complementary to Option 1. 
While these documents are non-binding and subject to change, they 
enable regulators (and other actors) to make better-informed, more 
defensible decisions. 

Further changes might be required in some jurisdictions to execute 
these two options. For example, in some jurisdictions, the existing 
duties of regulators might need to be expanded. Not all regulators, for 
example, are responsible for reviewing system plans and load fore-
casts. While many regulators review Integrated Resource Plans from 
public utilities, plans from system operators in some jurisdictions such 
as Ontario do not receive regulator scrutiny. In addition, governments 
might need to issue directives for regulators or system operators to 
support the implementation of comprehensive energy plans.

Where necessary, extending regulator mandates to cover a wider 
range of utility and system operator activities would better leverage 
the broad expertise of regulators and the benefits of adjudicative 
process, by ensuring that systems were being aligned with net zero in 
ways that made sense for ratepayers. This expanded oversight could 
extend beyond the review of specific investments and rate cases to 
include system plans and load forecasts, planned capital investments, 
proposed market designs, and public utility and government procure-
ment processes. 

Provincial and territorial governments would also need to ensure that 
regulators receive the resources, capacity, and authority required 
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to fulfill their updated mandates. This can include not only human 
and financial resources, but also the mandate to invest in new infra-
structure, technology, or broader innovation that may be otherwise 
perceived by regulators as unduly risky or costly, for example through an 
“innovation sandbox” approach (Carlson and Nciri 2021). 
An internal price on carbon can be a complement to these two priority 
measures, providing an additional means of considering the cost-ef-
fectiveness of investments intended to align electricity systems with 
net zero. But given the difficulties associated with establishing a 
reliable and credible figure—especially when the calculation involves a 
social cost of carbon or estimating the implicit carbon price for meeting 
climate targets—internal prices on carbon should not determine regu-
lator decisions. Instead, internal carbon prices should serve as an 
additional screen that decisions can be subject to or an additional type 
of evidence to weigh. Given the challenges associated with executing 
internal carbon prices, they should be seen as an optional measure 
rather than a necessary one. And to work as an effective decision 
support tool, an internal price on carbon should be independent and 
credibly set, and its application should extend to emissions reductions 
outside of the electricity system itself (for example, by fuel switching 
from gasoline to electricity in the transport sector).

Critically, a fundamental expansion of regulator mandates beyond the 
traditional role of economic regulator as proposed under Option 2 would 
be unhelpful. Regulators already consider impacts on other societal 
goals when regulating in the public interest, which includes ensuring 
equitable access to electricity. But decisions that more fundamentally 
determine how larger societal goals should be balanced are best left 
to legislatures and governments, since they are in the best position to 
weigh such competing priorities. Asking regulators to undertake this 
work not only leaves their decisions vulnerable to litigation, but it also 
risks attempting to depoliticize decisions that are inherently political, 
to the detriment of electricity system governance and even democratic 
decision making writ large. 

Governments should continue to be responsible for pursuing broader 
social objectives like equity, reconciliation, Indigenous self-de-
termination, and economic equality. However, regulators may be 
implicated in the realization of these goals, as government decisions 
and policy in these areas will affect economic regulators’ decisions 
and process. Governments can ensure that provincial and territorial 
regulators are equipped to factor in these kinds of considerations 
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when regulating in the public interest. For example, governments 
could proactively include equity-seeking groups and rights holders—
particularly Indigenous peoples—in regulatory governance structures 
and decision-making processes (ICE 2022); they could set perform-
ance indicators on community participation in renewable energy 
development; and they could establish equity targets with respect to 
communities served by strategic electrification efforts.

Finally, the success of the preferred policy options we have discussed is 
greatly supported by provincial and territorial governments establishing 
long-term emissions reduction targets, ideally in legislation. Long-
term targets are a necessary foundation for mandates that are updated 
to include realization of climate goals. Without them, regulators will 
lack clarity about the ultimate aim of provincial and territorial climate 
policies, whether existing or planned. 

	 Table 5.	 Compatibility of policy options 

Assessment Interactions with other policy options

OPTION 1:  
Clarify the mandate 
of regulators to 
include alignment 
with climate goals

Very helpful:  
Existing ambiguity around how regulator mandates 
relate to climate goals needs to be clarified.

OPTION 2: 	
Broaden the 
core mandate of 
regulators to include 
other societal goals

Unhelpful:  
Diverging from the core function of economic 
regulator is not a practical solution, and balancing 
of societal goals is best left to elected govern-
ments.

OPTION 3:  
Guide the work of 
regulators with 
government energy 
plans and pathway 
assessments

Very helpful:  
Credible signaling of how climate goals will be met 
is important given that gaps between implemented 
policy and long-term ambition are likely to persist.

Complementary to Option 1:  
Directives and legislation can ensure that regu-
lators and other key public institutions set their 
sights on the right target while energy plans and 
pathway assessments and strategies provide 
what they need to make informed and defensible 
decisions.

OPTION 4: 	
Require that an 
internal carbon price 
be used in regulator 
decision making

Optional:  
An internal carbon price can help focus and ground 
regulator decisions, but risks providing biased or 
insufficient direction on its own.

Complementary to Options 1 and 3:  
An internal price on carbon can serve as another 
way of guiding regulator decisions. But given 
the difficulty in calibrating reliable cost figures, 
it should not serve as the sole basis for guiding 
regulator decisions. 
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Challenge C: Creating resilient 
electricity systems aligned with net 
zero could put upward pressure on 
electricity rates 

3.3.1	 The nature of the challenge

Improving climate policy and institutional coordination to address 
the challenges we have discussed in Sections 3.1 and 3.2 can help 
ensure that planning processes and decision-making are set up to 
support a cost-effective transition. Still, even with better policy and 
governance, the potential for upward pressure on electricity rates 
represents a significant challenge.

Power systems across Canada face significant maintenance and infra-
structure investment requirements, independent of the need to align 
them with net zero. Transforming these electricity systems to meet 
net zero goals will require additional capital investments in generation 
facilities, transmission and distribution infrastructure, storage, and 
more. And the need to make existing and new infrastructure climate 
resilient will require still further investment. (For more information, 
see our companion report Bigger, Cleaner, Smarter: Pathways for 
aligning Canadian electricity systems with net zero.)  

Recent global studies have found that system investments will 
indeed raise rates for consumers. One study estimates that they 
could raise electricity prices 20 per cent by 2050 (Krishnan et al. 
2022). These kinds of rate pressures have also begun to emerge in 
Canada. For example, Nova Scotia Power announced earlier this year 
that it was filing a submission to increase its rates, attributing the 
change to recent and planned investments to reduce emissions from 
its electricity production and build a more climate-resilient electri-
city system (Withers 2022). 

Despite this, the possibility remains that, in some jurisdictions, invest-
ments to align electricity systems with net zero will lead to lower overall 
costs of electricity. Investment costs may rise, but the variable costs of 
production could fall enough to offset them (because of the near-zero 
operating cost of renewables), delivering net savings for households. 

3.3
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But even where this proves to be the case, many of these investments 
will come with upfront costs that could put upward pressure on rates in 
the interim, especially where systems become larger and more flexible 
in anticipation of greater demand from the electrification of energy 
end uses that is only starting to come online. While investment 
cost amortization on electricity bills can help to smooth out these 
up-front costs, they may nevertheless result in increased rates.

At the same time, however, electricity costs are only one part of what 
households pay for energy and energy services—a category that cur-
rently includes significant expenditures on fossil fuels for heating and 
transportation. Our 2021 report Canada’s Net Zero Future found that, 
on average, households in all provinces and territories and across 
all income groups will spend less on energy services as a share of 
their incomes under a transition to net zero than they do now (Dion 
et al. 2021). This means that even if electricity prices increase, falling 
expenditures on fossil fuels and on more efficient electrified technol-
ogies can be expected to more than offset the average increases in 
electricity costs, even as electricity use rises.

Figure 3 presents new analysis by Dolter, Winter, and Guertin (2022), 
commissioned by the Canadian Climate Institute, that estimates the 
potential rate pressures that some provinces could experience as 
they align their electricity systems with net zero and make invest-
ments in their climate resilience. It also illustrates the larger context 
of falling overall costs of energy services as a share of income. 

Even with overall expenditure on energy services as a share of income 
expected to fall, the potential for investments in electricity system to 
increase rates raises a number of concerns. Among them: 
  

•	 Higher rates could make electricity less affordable for house-
holds and undermine business competitiveness.

•	 Higher rates may have a greater impact on lower-income end 
users, which has implications for equity and for energy poverty. 

•	 Outcomes may be uneven from region to region, with residents 
in provinces and territories where decarbonization will require 
more significant investment (particularly those that currently 
rely on fossil generation) potentially experiencing dispropor-
tionate rate increases.
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•	 Higher electricity costs could undermine the business case 
for end-use electrification, making attainment of emissions 
reduction goals more difficult and costly (Davis 2021). 

•	 Rising electricity rates could undermine political support for 
a broader net zero transition, which could also make climate 
policy implementation and attainment of goals more difficult. 
Ontario’s decision to cancel its feed-in tariff program, for 
example, was made in part due to concerns over rising costs 
of electricity (IESO 2018). Moreover, a risk of potential cost 
increases—or even just the perception of such a risk—can be 
as damaging to public support for climate action as can actual 
cost increases. 

For all these reasons, mitigating potential upward pressure on rates 
will be a critical challenge as Canada aligns its electricity systems 
with net zero.

3.3.2.	 Policy options

In this section we discuss several high-level policy options for allevi-
ating potential upward pressure on electricity rates and supporting 
equity across income groups. These options offer different ways of 
shifting how investment costs are borne, both within and outside the 
ratepayer base. 

Within the ratepayer base—the individuals or entities that pay electri-
city bills in a given jurisdiction—utilities could change how costs are 
allocated within and across consumer classes to alleviate pressures 
on certain groups (see Options 1 and 2). Or governments could step in 
to fund a portion of investment costs—effectively extending payment 
for investment costs to the broader tax base (see Options 3 and 4). 

OPTION 1: Shift the way investment costs are borne across rate-
payer classes 

Under this option, regulators and governments (via directives to 
regulators) could pursue new approaches to allocating investment 
costs across ratepayer classes—industrial, commercial, and resi-
dential consumers. Some amount of inter-class cross subsidization 
already exists in many provinces and territories, where commercial 
users partly subsidize lower rates for residential consumers (though 
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not typically exceeding 5 per cent of each ratepayer class’s share of 
total costs). Industrial users more commonly pay a rate close to their 
actual share. Further cross-subsidization could be used to lower 
rates for all residential consumers, or just for low-incomes ones (see 
Option 2). 

OPTION 2: Re-allocate costs among residential ratepayers to reduce 
costs for low-income households 

Under this option, higher income parts of the residential ratepayer 
class would cross-subsidize lower income ones—known as intra-
class cross subsidization. This would help address the fact that 
electricity costs tend to be regressive—that is, the costs are dispro-
portionately borne by lower-income households as a share of their 
income (Baker et al. 2021). Low-income supports of various types 
exist to address this regressivity, but these programs and supports 
may be inadequate to address disproportionate pressures on low-in-
come households as investment costs rise (see Box 5). Providing 
increased support to low-income households via cross-subsidization 
would not only reduce their costs and alleviate energy poverty, it 
would also better enable and encourage their switch from fossil fuels 
to electricity (though programming to help them with the costs of 
associated capital investments is likely a necessary complement). 

BOX 5.	 Current supports and rebates for low-income households in Canada

In 2016, 21 per cent of Canadian households experienced energy poverty—defined 
as spending more than 6 per cent of income on energy needs (CUSP 2019). These 
numbers are significantly higher for some groups, notably rural households, of 
which 29.3 per cent experience energy poverty. While supports and rebates can 
alleviate economic pressures for households at risk of energy poverty, several 
studies have shown that current programs are insufficient (Shaffer and Winter 
2020; Ecotrust Canada 2020). In particular, the effectiveness of these programs 
depends on their design, eligibility requirements, application process, and admin-
istration and financing for the program.

In Canada, there are different types of support and rebate programs offered, each 
with their own advantages and disadvantages. A first type of support is one-time 
protection programs, which generally offer annual lump sum payments towards 
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energy bills. These kinds of programs are most effective at supporting households 
that display immediate need for assistance. However, they are not sufficient in 
assisting with ongoing energy needs and do not allow households to divide the 
lump sum payment from month to month.

Ongoing protections are those that address the need for ongoing assistance. They 
can be applied as credits on bills or rate subsidies. Credits on bills help lower the 
monthly cost of energy for households by applying a fixed or variable credit. Fixed 
credits are normally determined based on household income and size, whereas 
variable credits, which also consider household income and size, differ depending 
on household energy usage. Variable credits are generally more effective as they 
consider household energy intensity to apply a rate subsidy that better addresses 
a household’s needs. Rate subsidies are used to modify the way qualifying house-
holds are charged for electricity by explicitly lowering the price they pay. 

Tax credits for energy needs are another option, though they are not a common 
approach. Ontario, however, offers tax credits to households with low- to moderate 
income and offers a separate tax credit for Northern communities. One advantage to 
using tax credits is that it streamlines the qualification process for energy assistance 
by going through the tax system. However, tax credits do not directly and immediately 
address energy poverty as there is typically a time lag for compensation. 

Under the types of support programs discussed here, most eligibility require-
ments consider household income, but income is not the only indicator of energy 
poverty. Other identity factors may leave certain households more vulnerable to 
energy poverty, including, age, family size, medical needs, disability, and region (for 
example, households in remote locations, including Indigenous communities, may 
face barriers to accessing outreach programs). These are important considera-
tions for policymakers to take into account when designing support programs for 
households at risk to energy poverty.

Determining eligibility based on multidimensional indicators of energy poverty is 
important to effectively target vulnerable households but can be administratively 
complex and costly. For example, some programs, such as the New Brunswick 
Emergency Fuel Benefit, determine eligibility on a case-by-case basis. While 
case-by-case eligibility requirements represent a more equitable and accessible 
approach for households facing energy poverty, they can make it very difficult to 
streamline administrative processes. 

Another issue affecting the value of support and rebate programs is the intake 
processes. Some government agencies enroll households automatically through 



51

	  KEY CHALLENGES AND POLICY OPTIONS FOR TRANSFORMING CANADA’S ELECTRICITY SYSTEMS03

OPTION 3: Governments fund a portion of electricity system invest-
ment costs via the tax system 

This option would see governments absorbing some of the costs 
of electricity system investments, rather than recovering the 
investment costs from ratepayers alone. Governments could use 
value-added taxes, corporate or personal income taxes, debt, or a 
portion of carbon pricing revenues to provide funding. Each of these 
has pros and cons in terms of their effects on cost incidence and 
overall economic efficiency (Dahlby 2008), and all of them would 
help defray the costs that are borne by ratepayers. But as with the 
other policy options we have discussed, this approach would not 
reduce total costs but only change who pays, and how. Ratepayers 
would still experience the costs of electricity system investments, 
but in different ways and to differing degrees (see Dolter and Winter 
forthcoming). Still, bearing costs in these different ways could have 
significant effects on consumers’ incentives for electrification, on 
equity, and on political support for energy transitions.

This kind of public funding measure is not new. Provincial, territorial, 
and federal governments already have programs that fund infra-
structure investments. For example, Infrastructure Canada’s Investing 
in Canada Plan funds a range of infrastructure needs through bilateral 
agreements with provinces and territories, including for public transit, 

various forms of social service programs. This is helpful because governmental 
agencies can track a household's status and data and streamline participation for 
households in need. However, many programs are managed by utilities and cur-
rently do not have systems to streamline the application process. This increases 
cost for application processing and reduces the number of applicants, as many 
eligible participants may not be aware of the programs.

Furthermore, some program applications are offered primarily online, which can 
create barriers to access for households with limited or no internet access, espe-
cially low-income households and remote communities.

Overall, given these and other challenges, existing assistance and rebate programs 
in Canada are straining to meet objectives of equity and affordability. In addition, 
the current challenges and limitations of these systems will be exacerbated by 
increasing system investment costs and associated rate pressures (Shaffer and 
Winter 2020; Ecotrust Canada 2020).
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roads, and broadband connectivity (Government of Canada 2021b). 
Governments also routinely invest in transport infrastructure (includ-
ing transit, roads, and highways) without an expectation that the full 
costs should be recovered solely from users. 

The case for doing the same for electricity system investments is 
supported by the fact that the goal of reaching net zero changes 
the context in which these investments are being made. Historic-
ally, the main beneficiaries of electricity systems were their users, 
so it made sense to recover all of the associated costs from the 
ratepayer base. But in the net zero transition, electricity systems 
are being used to deliver benefits not just to users but to society 
as a whole in the form of emissions reductions, making a case for 
the general population to bear a portion of their costs. And owing 
to unique features of electricity markets and regulations, investing 
public funds in electricity systems would not lead to problematic 
distortions or perverse incentives in the ways they might in other 
sectors. (We discuss this further in Box 6).

BOX 6.	 Subsidizing investment costs in electricity systems causes minimal distortions 		
	 to incentives

While energy subsidies can lead to market distortions, and as a result over produc-
tion and consumption, providing support against electricity system investment 
costs creates minimal distortion of producer and consumer incentives. 

When it comes to the incentive effects of subsidizing investment costs, the elec-
tricity sector is somewhat unique in that the way it is already regulated mutes 
the response that would be expected from producers in a sector that was more 
driven by market dynamics. In normal circumstances, subsidizing investment 
costs would create concerns that systems would get overbuilt. But every province 
and territory has an existing economic regulator in place in the electricity sector 
whose job is to ensure that the financial incentive that utilities have to build more 
infrastructure (in order to earn a return under their regulated cost-of-service-re-
covery compensation model) does not result in ratepayers paying for a system that 
is overbuilt (and thereby of greater cost) compared to their needs. Indeed, it is the 
very fact that economic regulators are already in place as a check on these types 
of monopoly power excesses that allows governments to have confidence that 
providing supports against electricity system investment costs can be an econom-
ically efficient means of providing support for provincial and territorial electricity 
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transitions—especially if some of the other challenges we discuss in this report 
(particularly challenge 2) are successfully addressed through policy.  

In terms of consumer incentives, public investment can create scope for a rebound 
effect, where usage of an energy source rises simply by virtue of its overall costs 
falling. But such an effect would be at least partially desirable, since greater overall 
use of electricity is consistent with the more electrified energy end-use future that 
is needed to meet net zero targets. To the extent that the rebound effect drives 
wasteful and inefficient use, this could be remedied through improved rate design. 
Better rate designs will be essential to improving the current, often weak, incentives 
that consumers face to use electricity in ways that reflect actual system costs. 

The scope to improve rate design so that ratepayers face better incentives might 
in fact grow as a result of providing supports against investment costs. Defraying 
investment costs in electricity systems would create opportunities to devise new 
rate structures that create improved incentives for use that is cost-effective from 
a system perspective. Indeed, regulators could create structures that allow some 
ratepayers’ total bills to drop significantly if they were willing to, for example, shift 
their consumption away from when system costs were high or adopt load control 
technologies—known solutions that consumers have not welcomed with open arms 
to date, but that may become more saleable in a context where rate pressures are 
being mitigated and stand to be mitigated even more where users are willing to 
consume electricity more flexibly.

Governments could target their support in a variety of ways. For 
example, they could fund research, development, and demonstra-
tion projects; provide tax credits; co-fund large projects or infra-
structure; or simply provide supports directly to ratepayers. Each 
option has its own pros, cons, and design considerations. For the 
purposes of this discussion, the point is that such supports mater-
ially mitigate potential rate pressures.

OPTION 4: Governments provide targeted supports for low-income 
households 

Under this option, governments would provide direct support to 
low-income households instead of funding investment costs directly 
(as in Option 3). This differs from Option 2 in that the supports would 
be funded out of the tax base. These supports could be provided 
through a range of means, including via utilities, income tax returns, 
or as an extension of carbon pricing dividend distribution schemes. 
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	 Table 6.	 Pros and cons of policy options 

Pros Cons

OPTION 1:  
Shift the way 
investment costs 
are borne across 
ratepayer classes

•	 There are precedents for this approach—many 
provinces and territories already reallocate 
costs across consumer classes. 

•	 Political opposition: the potential exists for 
pushback from other ratepayer classes if their 
rates increase significantly. 

•	 Higher rates in other classes may undermine 
support for electricity sector transformation 
and decarbonization more broadly (e.g., from 
key industrial sectors).

•	 Moving costs within the ratepayer base may be 
insufficient to address pressures and does not 
tackle inequalities within classes.

•	 Subsidization of residential consumers by 
commercial or industrial consumers could lead 
to higher indirect costs for households if those 
costs are passed down. 

OPTION 2:  
Re-allocate costs 
among residential 
ratepayers to reduce 
costs for low-income 
households

•	 There are precedents for this approach—some 
cost re-allocation is already done to fund util-
ity-run low-income rebates.

•	 Addresses economic inequality and promotes 
equity by redistributing costs from lower-in-
come households to higher-income ones with 
more ability to pay.

•	 Political opposition: the potential exists for 
pushback from higher-income households if 
their rates see notable increases. 

•	 Potential implementation challenges with this 
approach (e.g., defining income categories, 
determining what shares to reallocate) that util-
ities and regulators may not be well-positioned 
to navigate. 

OPTION 3: 
Governments fund 
a portion of system 
investment costs via 
the tax system

•	 Supports equity by ensuring that the costs 
of addressing climate change by aligning 
electricity systems with net zero are borne by 
the beneficiaries (i.e., society as a whole) rather 
than just ratepayers alone. 

•	 Political opposition: some taxpayers will 
question why they should pay for electricity 
infrastructure (as opposed to just ratepayers 
paying for it).

•	 Absent the policy interventions we describe 
for addressing Challenge 2 (see Section 3.3), 
projects receiving public investments might not 
be subject to the kind of scrutiny and oversight 
from regulators that can help ensure their 
necessity and cost-effectiveness. 

OPTION 4: 
Governments 
provide targeted 
supports for low-
income households 

•	 Utilities and regulators do not necessarily have 
clear insights on income-related pressures. It 
can be more practical for rebates to be designed 
and administered by governments, which pos-
sess better information on these topics. 

•	 Instead of requiring one class of ratepayer to 
subsidize another in order to improve equity 
(see Option 2), this approach obliges society as 
a whole to bear the costs. A broader base makes 
improving price equity less burdensome on 
other ratepayers and fairer overall.

•	 Political opposition: some taxpayers may 
question why they should subsidize low-income 
electricity bills (as opposed to just having rate-
payers pay for it). 

•	 Potential implementation challenges with 
this approach (e.g., governments aren’t often 
equipped to link tax data to electricity use). 
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3.3.3.	 Preferred solutions 

Preferred solution:  
Governments fund a portion of investment costs and provide supports 
for low-income households from the tax base.

Reallocating costs within the residential ratepayer class (Option 2) can 
help by shifting the cost burden from low-income households to high-
er-income ones with more ability to pay. And shifting it across ratepayer 
classes (Option 1) could in theory help with equity concerns by allevi-
ating pressures on residential ratepayers. But because both options 
simply move costs around within an existing ratepayer base, they fail to 
fundamentally address the potential rate pressures we have discussed. 
They would likely also face significant pushback from the parts of the 
base whose costs would rise. In addition, subsidizing residential rates by 
increasing commercial or industrial rates might not reduce cost pres-
sures on households, since commercial and industrial ratepayers may 
simply pass on their costs to residential consumers. For these reasons, 
Option 1 would be unhelpful, and Option 2 remains optional at best. 

There is a clear rationale for instead funding overall investment 
costs and low-income supports out of the tax base, as we describe in 
Options 3 and 4. The status quo approach—in which the costs are only 
distributed across ratepayers—makes much less sense in the context 
of an electricity system transformation to align with net zero goals. 

The rationale for adopting a new approach is three-fold. First, 
bearing the costs of electricity investments more broadly makes 
sense because the benefits of these investments are widely dis-
tributed. Recovering costs from ratepayers alone might have made 
sense when they were the sole beneficiaries of the investments, but 
now that system investments yield broader societal benefits, there is 
a case for sharing their costs more widely as well.

Second, electricity systems are a vital type of infrastructure. Elec-
tricity is an energy system that is already in near-universal use and 
will only become more vital to a modern 21st-century economy. 
Moreover, such systems represent “safe bets” that will be essential 
for meeting decarbonization and net zero goals under all possible 
scenarios (Dion et al. 2021). Provinces and territories can justify 
making direct investments in this type of infrastructure in the same 
way they do others such as transit and roads. 
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Third, funding a portion of electricity system investments out of 
government tax bases instead of the ratepayer base can offer a 
fairer way of sharing their costs. While each federal, provincial, 
and territorial tax system is unique in terms of how progressive or 
regressive it is, they all tend to be more progressive than ratepayer 
cost recovery, which can lead to costs landing disproportionately on 
low-income households. 

Options 3 and 4 can better address potential upward pressure on elec-
tricity rates than the alternatives we have discussed. These options 
are not without cost for ratepayers, however, since they still cover 
those costs through their taxes. But the costs are borne differently, in 
ways that smooth out the investment across a wider population. These 
solutions can offer a considerable benefit to ratepayers, particularly in 

	 Table 7.	 Compatibility of policy options

Policy options Assessment Interactions with other policy options

OPTION 1:  
Shift the way 
investment costs 
are borne across 
ratepayer classes

Very unhelpful:  
Would help alleviate pressures on one part of the 
ratepayer base but could create significant push-
back from other ratepayer classes whose costs 
would rise. May also result in high indirect costs to 
households.

OPTION 2:  
Re-allocate costs 
among residential 
ratepayers to lower 
costs for low-income 
households

Optional:  
Can help shift costs from low-income households 
to higher-income ones with greater ability to pay, 
but could face pushback from higher-income 
ratepayers.

OPTION 3: 
Governments fund 
a portion of system 
investment costs via 
the tax system

Very helpful:  
Status quo of recovering cost through the ratepay-
er base will leave them exposed to potential rate 
pressures. Making investments out of the tax base 
recognizes that aligning electricity systems with 
net zero has broader social benefits.

Could be combined with Option 2:  
Alleviating both overall cost pressures as well as 
low-income-specific ones via the broader tax base 
can address rate pressures and equity concerns 
in ways that put less of a burden on the kinds of 
cross-subsidization required by Option 2.
Complementary with Option 4:  
Providing general support against investment costs 
can help mitigate overall pressure on rates. Comple-
menting this with targeted supports for low-income 
households can ensure that the costs that remain for 
ratepayers do not place a disproportionate burden on 
the households that are the least able to bear them.

OPTION 4: 
Governments 
provide targeted 
supports for low-
income households 

Helpful:  
Current rebates and support programs could come 
under increasing strain. Providing additional sup-
ports to lower-income households, funded out of the 
tax system, can mitigate the inequitable distribution 
of costs and smooth the funding of those supports 
across a larger population.

Could be combined with Option 2:  
Alleviating cost pressures through the ratepay-
er base alone fails to address them overall, but 
additional support, funded through the broader tax 
system, can spread the costs across a broader base 
and better mitigate pressures on ratepayers.
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regions that face transitions with high investment costs, while at the 
same time supporting electrification and the larger political viability 
of the net zero transition. 

Challenge D: Incentives for greater 
interregional coordination and 
interties are weak

3.4.1. The nature of the challenge

Even if the three previous challenges are successfully addressed, 
Canada’s electricity systems would remain governed in ways that still 
leave weak or missing incentives for a highly cost-effective pathway 
to aligning Canadian electricity systems with net zero: enhanced 
interregional coordination and integration. 

For decades, both national and international groups have called 
for reforms to encourage more integration and collaboration in the 
Canadian electricity sector. In 2016, the International Energy Agency 
recommended that the Government of Canada should “work with the 
provinces and the electricity industry to facilitate greater east-west 
connectivity between Canada’s electricity networks and greater 
integration of Canada’s electricity markets more generally” (IEA 
2016). While Canadian electricity systems are well-connected to the 
United States through dozens of major transmission lines, provincial 
and territorial electricity systems remain largely siloed. And while 
some regions have seen movement on pursuing greater integra-
tion between provinces—the proposed Atlantic Loop being a prime 
example—little progress has been made in other regions, indicating 
that alternative solutions are required.

There has long been a case for greater interprovincial integration, but 
the imperative to decarbonize significantly amplifies the benefits of 
doing so. Numerous studies show that increased interregional grid con-
nections between provinces represent a least-cost pathway for decar-
bonizing emissions-intensive electricity systems (Dolter and Rivers 
2018; Doluweera et al. 2018; Dimanchev et al. 2020;  

3.4
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Rodriguez-Sarasty et al. 2020; Pineau 2021). Natural Resources 
Canada’s Regional Electricity Cooperation and Strategic Infrastructure 
(RECSI) initiative also identified several interprovincial transmission 
projects in the West (British Columbia to Manitoba) and in the East 
(Atlantic region) that could reduce total system costs and emissions. 
In the West, six interprovincial projects out of the 25 studied in British 
Columbia, Alberta, Saskatchewan, and Manitoba reduced system costs 
and emissions at the same time (GE Energy Consulting 2018). 

Interregional integration also improves economic efficiency due to 
the technical benefits of larger, integrated power systems. Larger 
systems leverage the complementarity of different provincial demand 
profiles and generation sources, help ease the integration of renew-
able resources, and enhance the reliability and resilience of systems 
in the face of service disruptions—which is especially important in the 
context of worsening climate impacts (Clark and Kanduth 2022). 

In Canada, electricity is provincially regulated and system planning 
occurs in silos, leaving no overarching entity to enact policies and 
changes that ensure these benefits are realized. Instead, it is volun-
tary on the part of provinces and territories. So, while the imperative 
of decarbonization and potential support from the federal govern-
ment can facilitate provincial buy-in, the provinces and territories 
ultimately have to decide to commit to these changes. 

In some provinces and territories, policies such as self-sufficiency 
mandates or long-term hydropower contracts for in-province 
resources act as barriers to pursuing or enabling greater integration. 
But even in regions where these do not exist, key barriers remain, 
including siloed planning and operations, organizational cultures 
that do not value coordination, and institutional inertia. 

Political opposition to enhancing interregional integration can also 
be a factor inhibiting greater voluntary integration. This can be driven 
by numerous factors, including: weak interest in cooperating with 
neighbouring jurisdictions due to larger inter-governmental issues and 
tensions; competitiveness threats posed by out-of-province producers 
not subject to a similar regulatory environment; a perception that grid 
isolation keeps jobs and investment in-province (even when it leads to 
higher costs for consumers); pressure from incumbent players in-prov-
ince; and opposition to local impacts from new infrastructure that is 
not required to serve immediate provincial electricity needs.
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3.4.2. Policy options

OPTION 1: The federal government uses its convening power 

The federal government could promote and organize efforts around 
grid integration, including through its promised Pan-Canadian 
Grid Council. This could also extend to commissioning and funding 
studies of the benefits of greater coordination and integration and 
analyses of the practical steps required to achieve these goals. Such 
an initiative could be designed to foster greater coordination and 
interties between provincial and territorial systems. It could borrow 
some elements of its design from the Pan-Canadian Framework on 
Clean Growth and Climate Change (including its financial support for 
decarbonization for those provinces and territories that voluntarily 
opt-in to the framework). It could also use the existing Canadian 
Free Trade Agreement and its regulatory reconciliation and cooper-
ation process as a model for managing emerging issues between 
provinces and territories. 

The federal government’s planned Pan-Canadian Grid Council is an 
ideal vehicle for promoting and organizing integration efforts. The 
Grid Council could include a number of working groups, focused not 
only on integration but on developing and advancing solutions to many 
of the common challenges provincial and territorial governments, 
utilities, system operators, and regulators will face in their respective 
efforts to align their electricity systems with net zero. (See Box 7 for 
more detail.) Using convening powers to encourage greater integra-
tion and coordination between electricity systems is an appropriate 
and uncontroversial use of federal policy tools that respects provincial 
and territorial jurisdiction over the electricity sector. 

BOX 7.	 Potential composition and focus for the federal government’s proposed Grid 		
	 Council

While the lack of coordination and integration across Canadian electricity systems 
is the most obvious symptom of siloed governance in the sector, this same issue is 
also witnessed by the lack of shared information and experience across different 
provinces’ and territories’ utilities, regulators, system planners, and governments. 
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While some information exchange of course occurs, in some policy areas it can be 
discretionary, informal, or irregular. 

The federal government's proposed Grid Council could help to address these challen-
ges, providing a forum to formally share experience and collaborate on shared challen-
ges. To enhance information sharing, different working groups could be formed, with 
participation from, as appropriate, provincial and territorial governments, utilities, 
regulators and system operators, the federal government, and independent experts 
and groups. These working groups could focus on several possible topics, including:

•	 Sharing experience and developing coherent approaches for ensuring that 
Indigenous Peoples, governments, and organizations are able to meaning-
fully participate in—and lead—the transition.

•	 Sharing and co-developing experiments, lessons, and best practices on rate 
design.

•	 Sharing and co-developing experiments, lessons, and best practices on 
procurement and market design, including as it relates to non-traditional 
sources of supply and flexibility such as distributed energy resources, 
demand-side management, storage, and interregional transmission.

•	 Participating in studies examining the benefits of grid integration (including 
sharing data and vetting the methods and findings of these studies), with the 
scope potentially extending to U.S. states and grid authorities that were also 
interested in participating. 

•	 Discussing the practical constraints to greater inter-regional grid integra-
tion and available remedies.

•	 Developing coherent skills and human capital strategies that can develop 
the labour supply required to meet the growing demand for skilled labour 
needed to both align electricity systems with net zero and widely deploying 
electrified energy end use technologies.

•	 Sharing experience and best practices related to the unique context and 
challenges of remote and off-grid communities.

•	 Sharing experience and best practices on working with municipalities, local 
distribution utilities, and consumers and other actors deploying distributed 
energy resources and undertaking local and regional energy planning.

•	 Sharing best practices and co-developing standards for data transparency 
and comparability. 

Crafting a Grid Council with this kind of composition and focus could help 
overcome the limited exchange and cooperation across provincial and territorial 
electricity systems that can result from electricity being provincially and territor-
ially regulated.
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OPTION 2: The federal government funds enhanced integration 

This option would have the federal government supply funding for 
a range of efforts to improve integration, including planning and 
analysis and physical infrastructure development. The federal gov-
ernment has already funded several transmission projects in this 
way. In 2013, the government signed a Federal Loan Guarantee to 
support the construction of the Maritime Link, a 500-MW high-volt-
age direct current transmission line connecting Newfoundland and 
Nova Scotia (Province of Nova Scotia n.d.). More recently, the Birtle 
transmission project, a 215-MW line between Saskatchewan and 
Manitoba, received $18 million from the Green Infrastructure Stream 
of the Investing in Canada Infrastructure Program (Tenpenny 2020).

Federal funding for integration could be delivered in a variety of ways, 
including direct funding and investment tax credits. While some of the 
supports could involve direct outlays from the federal government, 
leveraged private funds could also be tapped, avoiding significant 
spending by the federal government (Van de Biezenbos 2021). 

OPTION 3: Provinces and territories remove informal and formal 
barriers to integration 

Provinces and territories exhibit a range of informal and formal 
barriers to regional integration and collaboration. Lifting these 
barriers could stimulate broader interregional collaboration on elec-
tricity sector planning and development. 

On the one hand, provinces and territories face informal barriers to 
inter-regional integration. For example, some provinces give pref-
erence to their own domestic hydropower resources through long-
term arrangements, which in essence cross-subsidize in-province 
consumers at the expense of out-of-province ones. These types of 
arrangements exist in several provinces, including British Columbia, 
Manitoba, Ontario, and Quebec. Since the early 2000s, Quebec has 
maintained a “heritage pool,” which allows Hydro Quebec to sell 165 
TWh of electricity—about 90 per cent of the province’s total electri-
city demand—to Quebec customers at a fixed, below-market price. 
Any surplus energy needs are met through an open, competitive 
process (Hydro Quebec n.d.). These below-market rates not only 
foster higher levels of electricity consumption (Quebec notably has 
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the highest residential consumption and the lowest average cost), 
they also distort incentives to trade with other jurisdictions in ways 
that could be mutually beneficial (including for reducing emissions). 
In Quebec in particular, less cross-subsidization of in-province elec-
tricity consumption would free up more hydroelectricity for export 
to neighbouring jurisdictions, significantly reducing those jurisdic-
tions’ greenhouse gas emissions (Pineau 2012). But these long-term 
arrangements at below-market rates are also a means of keeping 
electricity bills low, and removing them may increase rates for some 
customers, potentially undermining political and public support for 
decarbonization (see Section 3.3). 

On the other hand, provincial and territorial policies can also formally 
impede inter-regional integration. A clear example is through 
self-sufficiency mandates, such as the one currently in place in 
British Columbia. The province’s self-sufficiency mandate requires 
the province to generate enough electricity in-province to theor-
etically meet the province’s energy needs. In practice the self-suf-
ficiency mandate does not currently prohibit inter-regional trade, 
as the province is in surplus. British Columbia is still able to trade 
a significant amount of electricity with the United States and, to a 
lesser extent, with Alberta. 

Self-sufficiency mandates can help grow a province’s domestic 
electricity market, which supports employment and economic 
development. In British Columbia, in particular, the province’s 
self-sufficiency mandate enabled the growth of Independent Power 
Producers, most of which involve Indigenous participation or leader-
ship. However, recent developments—such as the suspension of 
the Standing Offer Program and BC Hydro’s proposed approach to 
renewal of Independent Power Producer agreements—have under-
mined these successes (Comber at al. 2022). 

Removing self-sufficiency mandates would allow utilities to explore 
the benefits of greater integration. They could purchase clean elec-
tricity at the most affordable rates, whether within or outside prov-
incial borders, thereby decarbonizing electricity supply at a lower 
cost to consumers. They could also develop generation resources 
domestically that complement the generation and load profiles in 
neighbouring jurisdictions, lowering costs for both jurisdictions. 
And greater integration could also support the overall reliability 
of supply. As the state of Texas learned during the catastrophic 
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storm of February 2021, isolated grids are less resilient in the face 
of climate-related events and disruptions (Lee 2021). Lifting these 
mandates could remove barriers to broader interregional collabora-
tion on electricity sector planning and development. 

OPTION 4: Provinces and territories undertake one-off projects or 
planning initiatives that enhance integration and coordination

Nordic countries (Norway, Sweden, Denmark, and Finland) did not 
need a supranational government to better integrate their electricity 
markets. Sweden adjusted its electricity market design to match 
the Norwegian “open” hydropower market structure, with Finland 
and Denmark following suit. The Norway-Denmark interties, coupled 
with Norway’s reservoirs, played an important role in allowing 
Denmark to grow its wind generation from less than 1 TWh in 1990 to 
more than 16 TWh in 2020, accounting now for more than 50 per cent 
of its generation (McCarthy 2022). 

Canadian provinces and territories could similarly initiate bilat-
eral or multilateral discussions and initiatives at their own pace to 
better coordinate some aspects of their electricity sectors. They 
could increase collaboration on integrated resource planning in 
order to optimize the size and location of new clean resources to 
align with regional potentials and transmission needs. They could 
expand the sharing of reserve margins, as Ontario and Quebec have 
done in a 500-MW summer-winter capacity exchange from 2015 to 
2025. And they could ink bilateral electricity trade deals, such as 
the one between Newfoundland and Labrador and Nova Scotia for 
the Muskrat Falls hydropower development, justifying the Maritime 
transmission link between the two provinces. These provincial and 
territorial initiatives could also receive federal funding (and already 
have in some cases—see Option 1). 
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	 Table 8.	 Pros and cons of policy options

Pros Cons

OPTION 1: 
Using federal 
convening power 

•	 Represents an effective use of federal powers 
that respects provincial and territorial juris-
diction over the management of electricity 
systems.

•	 Relatively low-cost option, as the costs are 
largely administrative.

•	 Represents a flexible approach, where provincial 
and territorial governments can determine their 
own levels of participation.

•	 Without federal funds on the table, there might 
be limited incentive for provinces and territories 
to participate.

•	 Requires provinces, territories, and the federal 
government to align, to some extent, on shared 
objectives and vision; where this is lacking, the 
impact could be limited.

OPTION 2: 
Federal funding 
for enhanced 
integration

•	 Particularly attractive for provinces and territor-
ies with thermal systems that face large-scale 
investments to transform their electricity 
systems, since better integration offers a 
cost-effective decarbonization pathway.

•	 Offers a revenue opportunity without a large 
investment cost for provinces and territories 
with hydropower, increasing their incentive to 
participate (though some, like Hydro-Quebec, do 
not want subsidized interties, as it undermines 
their case with US customers that they are not a 
publicly subsidized utility).

•	 Represents a flexible approach, in that prov-
inces and territories aren’t required to accept 
federal funding.   

•	 Non-participating provinces and territories 
may object to this kind of allocation of federal 
resources (which makes ensuring equitable 
opportunity of access important).

OPTION 3:  
Provinces and 
territories remove 
formal and 
informal barriers 
to integration and 
collaboration 

•	 Facilitates a more efficient and cost-effective 
use of non-emitting generation sources across 
Canadian electricity systems. 

•	 Drives greater consideration of integration and 
builds on the experience of existing projects 
and infrastructure, for example between Quebec 
and Ontario.

•	 Deeper market integration would enhance trade 
and price fidelity across electricity markets, 
thereby facilitating greater inter-regional trade 
and optimization of resource potential. 

•	 Some will oppose the overall reliability of their 
power system relying in part on actions taken in 
a neighbouring jurisdiction, even if self-suffi-
ciency has its own reliability challenges. 

•	 Increased out-of-province competition could 
limit the role of IPPs, many of which include In-
digenous communities that rely on clean energy 
projects for local economic development. 

•	 Local prices could increase if provincial hydro 
resources are not sold at preferred historical 
rates, potentially undermining the case for 
decarbonization (see Challenge C). 

OPTION 4:  
Provinces and 
territories undertake 
one-off projects or 
planning initiatives 
that enhance 
integration 

•	 Allows experience in working with planners and 
operators in other jurisdictions to build incre-
mentally, which can help build confidence in the 
viability of deeper levels of integration.

•	 Leaving it to provincial and territorial gov-
ernments alone to undertake voluntary pilot 
projects may lead to slower results. 

•	 If pilot projects are not well scoped, conceived 
and executed, the experience could deter future 
coordination and integration.

•	 Ad hoc approaches to coordination and inte-
gration could result in a network of incoherent 
or incompatible approaches in different parts 
of the country, potentially hindering greater 
integration in the future.
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3.4.3	 Preferred solutions 

Preferred solution:  
The federal government leverages its convening powers to encourage 
inter-regional integration and offers funding for projects as an incen-
tive for participation. Provinces and territories undertake bilateral 
or multilateral initiatives and undergo internal reforms to enhance 
integration and collaboration.

While the policy options presented here cannot solve the problem 
of integration and coordination entirely, they can help overcome it. 
They are also not mutually exclusive. Unlike the other challenges we 
have discussed, the preferred solution in this case may be pursuing 
all options simultaneously. The federal government could create a 
pan-Canadian platform for collaboration and integration (Option 1) 
and provide financial incentives for projects (Option 2). At the same 
time, provinces and territories could start their own internal reforms 
(Option 3) and bilateral or multilateral initiatives (Option 4), pot-
entially with logistical and financial support from the federal gov-
ernment (Options 1 and 2). This combination of actions at multiple 
levels of government would accelerate integration and could serve 
as a series of stepping stones to longer-term, more integrated 
approaches (such as a regional transmission organization). 

Australia’s National Electricity Market provides a useful case study 
of regional governments spearheading integration and coordination 
initiatives with the support of the federal government. In 2009, the 
Council of Australian Governments officially formed the National 
Electricity Market—a single, industry-funded national energy market 
operator. The agreement included the enhancement and extension 
of interconnections among the states of New South Wales, the Aus-
tralian Capital Territory, Victoria, and South Australia. The electri-
city market reform had strong support from both federal and state 
governments, though federal financial incentives ultimately played a 
key role in getting some states on board (KPMG 2013).

Provinces and territories should understand that it is in their best 
interest to integrate and coordinate with neighbouring electricity 
systems—for some provinces and territories, trading supplemental 
clean electricity offers sizable revenues, and for others, integrat-
ing with their neighbours presents cheaper pathways to net zero. 
Moving forward with greater interregional integration will require 
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that provincial and territorial governments not just understand the 
benefits themselves but successfully communicate these benefits 
to their ratepayers to secure their buy-in. This presents a unique 
challenge, as consumers are a diffuse and heterogeneous group that 
is often unfamiliar with the detailed planning and operational dimen-
sions of electricity systems. 

While there has always been an economic case for greater coordin-
ation and integration, that case is significantly strengthened by the 
necessity of developing net zero-aligned electricity systems that can 
produce fully non-emitting electricity, be flexible enough to balance 
the intermittency of variable renewable generation, and provide 
sufficient power to meet demand from increasing energy end use 
electrification. 

	 Table 9.	Compatibility of policy options

Pros Cons

OPTION 1:  
Using federal 
convening power 

Helpful:  
Represents a low-cost, low-stakes option for 
bringing provincial and territorial governments to 
the table to discuss opportunities for collaboration 
and coordination.

OPTION 2:  
Federal funding for 
enhanced integration

Very helpful:  
Federal funds can incentivize provincial and terri-
torial action.

Complementary with Option 1:  
The promise of federal funding is a useful incentive 
for provinces and territories to come to the table 
and consider opportunities for integration.

OPTION 3:  
Provinces and 
territories remove 
formal and 
informal barriers 
to integration and 
collaboration 

Helpful:  
Removes practical barriers to greater interprovin-
cial trade and coordination.

Complementary with Options 1 and 2:  
Simultaneously leveraging multiple policy tools 
available to provincial, territorial, and federal 
governments can help facilitate and accelerate 
integration.

OPTION 4:  
Provinces and 
territories undertake 
one-off projects or 
planning initiatives 
that enhance 
integration and 
coordination 

Very helpful:  
A bottom-up approach allows provinces and terri-
tories to initiate institutional arrangements at their 
own pace and on their own terms.

Complementary with Options 1 and 2:  
see row above. 
Complementary with Option 3:  
Removing formal and informal impediments to co-
ordination is instrumental to undertaking bilateral 
and multilateral initiatives.
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ELECTRICITY 
POLICY

	 4.1	 The roles of federal and provincial  
governments in addressing key challenges

	 4.2	 Negotiated agreements as an accelerator 

	Box 8	 Federal health transfers and their conditions 
for receipt
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Electricity policy in the 
Canadian federation  04
Given shared responsibilities over environmental issues in Canada, 

federalism can be a complicating factor for climate change 
policy. But it can also present opportunities. This section examines 
ways to balance the tensions between decentralized and coordin-
ated policy governance around Canada’s diverse electricity systems 
to enable electric federalism—coherent policy action from federal, 
provincial, and territorial governments capable of driving Canadian 
electricity systems toward alignment with net zero.  

The roles of federal and provincial 
governments in addressing key 
challenges

Both federal and provincial/territorial orders of government 
have policy levers they can pull to address the four challenges we 
analyzed in Section 3. The implementation of specific policy options 
to meet a particular challenge could fall to provincial governments, 
to federal governments, or to both. But to address the full set of 
challenges and reach the goal of aligning electricity systems with 
net zero requires policy to be implemented by both orders of govern-
ment—ideally in a coordinated fashion. The table below summarizes 
the roles that each order of government can play in addressing the 
challenges we identified in Section 3. 

4.1
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Challenge Preferred policy solutions* Direct federal role Direct provincial 
and territorial role

CHALLENGE A: 
Federal climate 
policy for electricity 
systems is 
misaligned with net 
zero

OPTION A2:  
Eliminate the current output-based carbon pricing 
approach (very helpful)

✔ ✔ 
(equivalecy)

OPTION A3:  
Implement a performance standard regulation 
(very helpful)

✔ ✔ 
(equivalecy)

OPTION A4:  
Provide tax incentives and direct subsidies 
(optional) 

✔ ✔ 

CHALLENGE B: 
Provincial and 
territorial policies 
and institutions 
are not sufficiently 
coordinated with 
net zero

OPTION B1:  
Clarify the mandate of regulators to include align-
ment with climate goals (very helpful)

✔

OPTION B3:  
Guide the work of regulators with government 
energy plans and pathway assessments (very 
helpful)

✔

OPTION B4:  
Require that an internal carbon price be used in 
regulator decision-making (optional) 

✔

CHALLENGE C: 
Creating resilient 
electricity systems 
aligned with net 
zero could put 
upward pressure on 
electricity rates

OPTION C2:  
Re-allocate costs among residential ratepayers to 
lower costs for low-income households (optional)

✔

OPTION C3:  
Governments fund a portion of system investment 
costs via the tax system (very helpful) 

✔ ✔

OPTION C4:  
Governments provide targeted supports for 
low-income households (helpful)

✔ ✔

CHALLENGE D: 
Incentives for 
greater interregional 
coordination and 
interties are weak

OPTION D1:  
Using federal convening power (helpful)

✔

OPTION D2:  
Federal funding for enhanced integration (very 
helpful)

✔

OPTION D3:  
Provinces and territories remove formal and 
informal barriers to integration (helpful)

✔

OPTION D4:  
Provinces and territories undertake one-off 
projects or planning initiatives that enhance 
integration and coordination (very helpful)

✔

 
*We have excluded policy options that were identified in Section 3 as being unhelpful.

	 Table 10.	 Transforming Canada’s electricity systems requires policy from multiple orders 
of government 
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Because provincial and territorial governments have jurisdiction 
over the management of electricity systems, they are engaged in 
the response to all four challenges—including federal climate policy, 
through potential equivalency agreements. The federal government, 
on the other hand, has a central role in challenge A and C and a sup-
porting role in challenge D. But addressing challenge B falls strictly 
to provincial governments.  

Taking a leadership role allows provincial and territorial 
governments to tailor their approach

Provinces and territories have a central role in transforming 
Canadian electricity systems because they control many of the main 
policy levers. Acting on all four of the challenges we have considered 
will allow them to transform their electricity sector with policy 
approaches customized to their unique regional contexts, giving 
them an incentive to act. 

Uncoordinated policy action runs the risk of  
impeding progress

Addressing all four challenges in the table above is desirable—both 
for individual provinces and territories and for Canada as a whole—
since leaving one or more of them unresolved runs the risk of under-
mining the efficacy, affordability, and equity of electricity sector 
transformations in each of the provinces and territories. An unco-
ordinated approach is nonetheless feasible, leaving each order of 
government to act independently within its areas of respective juris-
diction. The federal government could oversee emissions reductions 
in the electricity sector, energy exports, and interprovincial electri-
city transmission, while provinces and territories could address both 
emissions reductions and the management of electricity systems. 

Policy actions that rely on the uncoordinated, independent initiative 
of each government, however, may be slow to materialize. Such an 
approach also runs the risk of raising the overall costs of meeting 
Canada’s near-term emissions targets, particularly the target of 
net zero electricity by 2035. Ultimately, uncoordinated action risks 
putting the achievement of broader long-term climate targets 
in jeopardy, as resilient, cost-effective, non-emitting electricity 
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systems are essential for enabling energy end-use electrification—a 
central pillar under every possible pathway to reaching net zero 
emissions (Dion et al. 2021).

The coordination challenge has both policy and political dimen-
sions. A future federal government may choose to reverse course on 
federal climate policies, which could leave significant policy gaps in 
provinces where those policies were significant factors in their elec-
tricity sector transformations. And provinces that have not yet com-
mitted to the goal of net zero emissions may decide to move slowly 
on policy changes if they anticipate a change in federal government 
that would result in less stringent federal climate policy. These insti-
tutional incentives for provincial governments to take a wait-and-see 
approach risk raising the overall costs of meeting Canada’s targets 
as well as making the attainment of those targets more difficult. 

Rather than taking an uncoordinated approach, governments can 
create institutional incentives for coordination in a way that respects 
provincial and territorial jurisdiction over electricity systems. We 
discuss a potential model for accelerating coordinated policy action 
and implementation below.

Negotiated agreements as an 
accelerator 

An approach that ties together policy actions from different orders 
of government in mutually supportive ways can help accelerate 
change. Where such an approach can cause policy action on one 
front to require or propel action on another, policy becomes more 
coordinated, and this accelerates the creation of the general policy 
landscape needed to transform electricity systems in line with net 
zero goals. 

Negotiated agreements between provincial/territorial and federal 
governments, where they each agree to bring key policy tools to bear, 
could provide a means of addressing the four main challenges in 
electricity transformations in a coordinated fashion. This section does 
not define the terms of such deals with precision, as governments 

4.2
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themselves are best suited to do so through a negotiated process. 
However, we do define the broad parameters of such potential agree-
ments and indicate how they could deliver coordinated action. We also 
discuss how coordination has costs as well as benefits.

Making provincial actions a condition of federal supports 
could coordinate and accelerate multiple policy actions

The federal government can complement its policy efforts in the elec-
tricity sector—including carbon pricing and performance standards 
and support for integration—with financial supports that incentivize 
provincial and territorial governments to exercise their policy tools. 
In return for coordinated provincial and territorial policy action on 
electricity, the federal government could offer more stable long-term 
funding for provincial and territorial electricity transformations. Not 
only could such supports accelerate coordinated policy action to meet 
all four challenges, but they would also help address potential upward 
pressure on electricity rates (as we discussed in Section 3.3). 

Federal financial supports could be made conditional on a select 
subset of the provincial and territorial policy actions that we 
describe in Section 3:

1.	 Changes to the mandates of key provincial and territorial 
institutions: This would include provinces and territories 
mandating regulators, public utilities, and system operators 
to pursue development of a net zero energy system in the 
province through directives and/or legislation. Provinces and 
territories would also have to commit to giving these bodies—
regulators in particular—the necessary authorities and resour-
ces to fulfill their updated mandates. 

2.	 Development of energy plans and pathway assessments: 
Provincial and territorial governments would commit to 
developing comprehensive energy plans and commissioning 
regular pathway assessments. Their content would be entirely 
at the discretion of provinces and territories so long as they 
were focused on developing a net zero energy system in the 
province or territory and provided sufficient detail. 
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3.	 Participation in inter-jurisdictional working groups: This 
would include participation by provincial and territorial gov-
ernments, regulators, and public utilities in a number of key 
working groups focused on knowledge exchange and identifi-
cation of best practices. (See Box 7 in Section 3 for a discus-
sion of possible working groups and the proposed Pan-Can-
adian Grid Council as a potential host for them.) The findings 
and recommendations of these working groups would remain 
informational and non-binding for participants. 

Negotiated agreements can offer a practical path forward in 
the Canadian federation

Providing financial support in exchange for meeting certain high-level 
conditions would be consistent with the long-standing approach 
taken by the federal government in another area of provincial and ter-
ritorial jurisdiction: healthcare (as we explain in Box 8 below). 

BOX 8.	 Federal health transfers and their conditions for receipt

Healthcare is primarily an area of provincial jurisdiction, with the federal government 
providing significant financial contributions through the Canada Health Transfer 
to support the provinces in their delivery of healthcare services to the population. 
Healthcare is a major spending priority across Canada, with total spending rising 
steadily over time. According to the Canadian Institute for Health Information, 
total health spending in Canada is an estimated $308 billion in 2021, or $8,019 per 
Canadian, representing 12.7 per cent of Canada’s GDP. The federal government con-
tributes almost one quarter of public funding to the healthcare system.

To receive federal funding, the provinces must meet certain conditions in their 
design and delivery of healthcare services, as set out in the Canada Health Act. 
These include the requirements that the healthcare program be publicly adminis-
tered on a non-profit basis; that it provides comprehensive and universal coverage 
to residents of the province; that it be portable between provinces with only a 
minimal waiting period for coverage; and that it be reasonably accessible to all 
insured persons. The Act also requires that the provinces meet certain require-
ments respecting the provision of information required by the federal government, 
and that the provinces recognize the Canada Health Transfer in public communica-
tions regarding healthcare. 
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This arrangement is an example of the federal government providing substan-
tial funding in an area of provincial jurisdiction, without being overly prescriptive 
about how the systems should be run. Instead, high-level principles and standards 
must be met by the provinces in exchange for federal funding. Recent federal 
commitments of additional funding to address specific issues in healthcare will be 
delivered through partnerships and may be subject to more specific conditions, 
pending negotiations with the provinces on implementation.

Sources: CIHI 2021; Norris 2020; Norquay 2021.

This approach would also be consistent with federal supports for 
provincial childcare systems, where negotiated agreements were 
struck with all provinces and territories within a year of the initiative 
being announced.

Negotiated agreements on electricity may prove durable once they 
are established and funds begin to flow. Either order of government 
would risk significant political consequences from voters, rate-
payers, and other electricity sector stakeholders if they were to 
withdraw from an established agreement. 

Negotiated agreements also have drawbacks

Federal financial support for provincial electricity systems would, 
however, come at a cost. Public funds always carry opportunity costs—
additional federal support requires reduced spending on other issues, 
increased borrowing, or increased taxes. Provinces and territories 
may also push back, viewing these agreements as federal government 
overreach in an area of provincial jurisdiction. Provinces and territor-
ies might also see the agreement as precedent-setting, arguing that if 
electricity systems require federal support, other sectors do as well.  

This approach can accelerate systemic change, while 
respecting provincial authority over electricity

Despite the drawbacks we have noted, negotiated agreements 
remain a powerful tool. Some provinces may prefer their federal 
government supports without any ties and could even consider 
conditions an intrusion in an area of provincial jurisdiction. But 
the general conditions we have described can create a relatively 
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non-prescriptive role for the federal government in driving the trans-
formation of provincial and territorial electricity systems. 

Federal support would not have to be tied to any particular investment 
type, technology, or measure, but only to electricity system invest-
ment in general. So long as the core conditions have been met, the 
federal government will have assurance that its investments are sup-
porting the development of systems in line with net zero, that there 
is prudent oversight and scrutiny of planned system development 
and capital investments, and that the benefits and merits of greater 
coordination and integration are receiving due consideration. 

Provinces and territories, for their part, would have access to—and 
control over—federal funds that could help mitigate any pressure (or 
perceived pressure) on electricity rates. This is a significant benefit 
that could greatly facilitate electricity sector transformation, as 
pressure from households and businesses to keep electricity afford-
able could otherwise risk giving provincial and territorial govern-
ments pause about undertaking the significant policy changes and 
investments that are required to modernize their electricity systems 
and align them with net zero. 

Finally, electricity is an exceptional case. Clean, affordable elec-
tricity can unlock emissions reductions throughout the economy; 
indeed, achieving Canada’s emissions objectives depends on it. 

Overall, electric federalism rooted in negotiated agreements with 
provinces would offer the federal government a way of supporting 
provincial and territorial electricity transitions that respects provin-
cial and territorial jurisdiction over electricity systems and remains 
non-prescriptive about how they should evolve. Such agreements 
offer a means for the federal government to accelerate the alignment 
of provincial and territorial electricity systems with net zero—in a way 
that makes sense in the Canadian federation.
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Recommendations05
To enable the transformation of electricity systems in ways that 

address the challenges discussed in Section 3, we make the 
following recommendations to provincial/territorial and federal gov-
ernments respectively. 

Recommendations for provincial and 
territorial governments
1. 	 Provincial and territorial governments should implement their 

own carbon pricing policies and performance standards in the 
electricity sector

Implementing their own policies allows provincial and territorial 
governments to tailor their approaches to fit their unique regional 
contexts. Many provinces and territories have their own long-term 
climate commitments, and as we’ve shown, electricity system trans-
formation can be a crucial engine for reaching these goals. And the 
non-emitting electricity generated from these initiatives will present 
a competitive advantage as the world shifts toward a low-carbon 
economy (Samson et al. 2021).  

2.	 Provincial and territorial governments should issue directives 
and legislation mandating that regulators, public utilities, and 
system operators pursue climate goals

Provinces and territories should issue directives and legislation man-
dating regulators, public utilities, and system operators to pursue elec-
tricity sector development that is consistent with stated emissions 

RECOMMENDATIONS

5.1
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reduction targets and climate resilience. However, clarified mandates, 
while essential, will not be sufficient on their own because they would 
effectively be asking regulators to set climate policy though their deci-
sions—an inappropriate role for an economic regulator.

3.	 Provincial and territorial governments should develop compre-
hensive energy plans and commission independent pathway 
assessments 

To enable regulators, system operators and public utilities to fulfill 
updated mandates that include the realization of climate targets, 
provincial and territorial governments should guide the work of these 
actors (and other, private actors) by developing comprehensive energy 
plans and commissioning independent pathway assessments. These 
plans and documents reduce policy uncertainty by providing clarity on 
the path forward, enabling regulators and other actors to make more 
informed decisions, and ensuring that they avoid making decisions 
that amount to effectively setting policy on their own. 

Some provinces have taken steps in these directions already. For 
example, the government of British Columbia has issued mandate 
letters that task BC Hydro with assisting in the achievement of the 
province’s climate targets. And Ontario has asked its independent 
system operator to assess available pathways for the phase-out of 
natural gas-fired generation. So far, however, no province or terri-
tory has implemented the full suite of governance reforms that we 
have discussed—which is critical for enabling the comprehensive, 
cost-effective and expedient alignment of provincial and territorial 
electricity systems with net zero. 

Like the mandate clarifications we recommend, the provision 
of these kinds of guidance documents will be instrumental in 
aligning provincial and territorial electricity systems with net zero, 
and are worth pursuing on their own merits. Decisive action on 
these fronts can also put provinces and territories in a position 
to credibly claim that they are already meeting the conditions of 
a potential negotiated agreement with the federal government, 
should the federal government choose to pursue this approach 
(see Recommendation 9 below). 
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4.	 Provinces and territories should use public funds to defray the 
costs of electricity system investments for ratepayers 

Aligning electricity systems with net zero may or may not increase 
the costs of electricity for consumers, given the rapidly declin-
ing costs of renewables and storage. Yet even perceived risks of 
possible increases can create barriers for governments, regulators, 
and utilities. To mitigate the risk of upward pressure on electricity 
rates, provincial and territorial governments should use funds from 
provincial and territorial government tax bases to defray the costs 
of electricity system investments to align with net zero. Provincial 
and territorial governments can do this across the board as well as 
in ways that are specifically designed to assist low-income house-
holds (which they could accomplish by strengthening their existing 
support programs or by creating new ones). Providing subsidies can 
also have pitfalls, particularly when not targeted at a clear market 
barrier (Ragan et al. 2017). But these challenges can be avoided when 
coupled with recommendations 2 and 3, which would help ensure 
investments defray costs for ratepayers in ways that are future-fo-
cused and cost-effective.

As we discussed above, there are strong arguments in favour of 
government investment in electricity systems. First, because invest-
ments focused on reducing emissions benefit society broadly, there is 
a case for bearing a portion of their costs broadly as well. Second, the 
investment is for a crucial type of public infrastructure that will only 
grow in importance. And third, making investments using the tax base 
can offer a more progressive way of sharing the cost of electricity 
system investments than cost recovery from ratepayers does.

Provincial and territorial governments making investments in elec-
tricity systems from the tax base is not a new concept, especially for 
individual projects that are large in scale. However, the kind of sig-
nificant and sustained provincial and territorial government invest-
ment in electricity systems that would help meaningfully defray rate 
pressures going forward has been less common to date. 

As a complement to using public funds to defray the costs of elec-
tricity system investments, provincial and territorial governments 
should direct regulators to explore new rate designs that can 
improve existing incentives to consume electricity, which are often 
weak, in ways that reflect actual system costs. This would help 
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maintain and improve incentives for energy efficiency, especially at 
times when clean power is more expensive. 

5.	 Provincial and territorial governments should integrate their 
electricity systems 

To help realize the benefits of greater interregional integration, 
provincial and territorial governments should remove existing 
barriers to it. This can include ending formal barriers—self-suf-
ficiency mandates, in particular—where they exist. Even where 
formal self-sufficiency mandates are not in place, however, there 
can be significant informal barriers to greater coordination and 
integration. Such informal barriers could include an institutional 
history or culture where provincial and territorial governments, 
utilities, or regulators have not placed a premium on the benefits 
of integration; incumbents with vested interests under existing 
arrangements that obstruct policy or initiatives that push in this 
direction; policies that disincentivize interregional integration and 
trade (such as long-term arrangements at below-market rates); 
and simple inertia and insufficient incentives to undertake the 
complex and sometimes difficult work that greater inter-govern-
mental and inter-institutional coordination requires. 

Provinces and territories can help overcome these barriers by 
pursuing projects or planning initiatives that enhance integration 
and coordination with other regional governments and electricity 
systems. A push from senior leadership in provincial and territor-
ial governments, utilities, or regulators to consider and pursue the 
benefits of coordination and integration can help to overcome the 
inertia that has characterized this policy area (with notable excep-
tions like Atlantic Loop) across the country to date. 

Provinces should also participate in the proposed Pan-Canadian Grid 
Council and other convening exercises to benefit from the experience 
and perspectives of other jurisdictions. Doing so would also position 
provinces and territories to demonstrate that they are already 
meeting the terms of a potential negotiated agreement with the 
federal government.

Ultimately, the provinces and territories are responsible for making 
the decision to coordinate and integrate their electricity systems 
with their neighbours. Federal policy actions can incentivize greater 
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cooperation, but provincial policy will be the ultimate determinant of 
how much will occur. 

Recommendations for the federal 
government
6.	 The federal government should strengthen federal climate 

policies related to the electricity sector 

To deliver on national emissions targets, the federal government 
should strengthen its climate policies related to the electricity 
sector. In particular, the federal government should strengthen its 
approach to carbon pricing in the sector and implement a national 
performance standard for electricity. 

A stronger carbon price that returns revenues to provincial and terri-
torial ratepayers can help drive cost-effective emissions reductions 
in the electricity sector, while helping to keep the costs of electricity 
manageable for ratepayers. And because the federal carbon pricing 
policy would act as the benchmark for assessing whether provincial 
and territorial policies are equivalent, this change would ensure that 
provincial and territorial policies are (or become) equally strong. 

This stronger carbon price should be complemented by a federal 
Clean Electricity Standard focussed on barring the construction of 
new unabated natural gas-fired generation facilities and ensuring 
that any remaining emissions in the sector are fully offset by 2035 
with verified negative emissions. This kind of performance standard 
can help ensure the achievement of emissions targets more directly 
and effectively than a price-based instrument, while still allowing 
market incentives from carbon pricing to play a driving role in deliv-
ering cost-effective emissions reductions. 

Together, these two federal policy measures—especially if they are 
combined with a hedge on carbon prices provided by the Canadian 
Infrastructure Bank (Beugin and Shaffer 2021)—can shore up climate 
policy certainty and facilitate a cost-effective transition to a net 
zero electricity sector by 2035.

5.2
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7.	 The federal government should financially support electricity 
system transformations—for multiple reasons 

While interties provide a clear case for federal support, federal 
funds can also extend to other types of investments in the electri-
city sector focused on aligning systems with net zero. This could 
include activities that are already commonly funded by the federal 
government, such as research and development in clean technol-
ogies, support for large generation projects, and demonstration 
and deployment of smart grid technologies. Through its Smart Grid 
Program, for example, the federal government is investing up to 
$100 million for utility-led smart grid demonstration and deployment 
projects. Projects are already underway in Alberta, New Brunswick, 
Nova Scotia, Ontario, Quebec, Prince Edward Island, Saskatchewan, 
and Yukon (NRCan 2022). Federal funding could also extend to more 
general supports for investments in electricity systems and infra-
structure, but this should be conditional on high-priority provincial 
policy actions (as we discuss below). 

Federal spending could help address fears and reduce risks regard-
ing potential pressures on electricity rates. Making direct invest-
ments in provincial and territorial electricity systems from the 
federal tax base can help reduce pressure on rates and complement 
similar action from provincial and territorial governments. The 
rationale for this kind of federal investment is the same as that for 
provincial and territorial governments making similar investments 
(as we described above). Making such investments out of the federal 
tax base, if they are designed and allocated well, can also provide 
an equalizing function. This is because provinces and territories 
facing more costly transitions—especially those lacking in abundant 
hydroelectric resources and where thermal generation is currently 
prevalent—might very well see greater benefit from available federal 
supports. 

Federal funding could be viewed as the flipside of the federal gov-
ernment’s carbon pricing policy. Carbon pricing provides a “push” 
away from fossil fuels, while federal supports to offset the costs 
of electricity system investments would provide a “pull” toward an 
alternative energy system—one that will be vital to reaching net zero 
under all possible scenarios. 
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8.	 The federal government should leverage its convening and 
spending powers to encourage greater integration between 
provinces and territories

While the federal government has relatively limited jurisdictional 
power to orchestrate greater integration and coordination of prov-
incially and territorially managed electricity systems directly, there 
are concrete actions it can take to encourage progress. For one, 
implementing the strengthened climate policies we describe in 
recommendation 6 could help motivate provinces to pursue greater 
integration. There are also additional supportive measures it could 
undertake.

First, the federal government can use its convening powers to 
promote and organize efforts between governments related to 
electricity system transformation, particularly through the proposed 
Grid Council or similar pan-Canadian working groups. Second, the 
federal government can offer funding for enhanced coordination and 
integration, both by funding interties and by funding interprovincial 
projects or planning initiatives that would enhance integration and 
coordination. 

In fact, the federal government already provides these kinds of 
supports. For example, the federal government committed more 
than $18.7 million under the Investing in Canada Infrastructure 
Program to fund the Birtle Transmission Project, which allows up to 
215 MW of hydroelectricity to flow from Manitoba to Saskatchewan 
(Manitoba Hydro 2021). 

These uses of federal convening power and federal financial 
supports could serve as a powerful enabler of greater inter-regional 
coordination and integration.

9.	 The federal government should explore offering sustained, 
predictable financial support to provinces and territories to 
accelerate electricity system transformations, in exchange for 
certain high-level conditions being met

To tie together the policy actions we have described in a mutually 
supportive way that can accelerate the transformation of electricity 
systems, the federal government should consider offering sustained, 
predictable funding to provincial and territorial governments under 
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negotiated agreements. The federal government should attach a 
limited number of high-level conditions to this potential financial 
support, including changes to the mandates of key provincial and 
territorial institutions, the development of comprehensive energy 
plans and independent pathway assessments, and participation in 
inter-jurisdictional working groups.  

These financial agreements could be negotiated between each 
province or territory and the federal government individually. This 
approach acknowledges that some provinces may be quicker than 
others to sign on (especially where they have taken decisive early 
action on these fronts), and that the level of supports may differ 
among provinces and territories, since each jurisdiction faces differ-
ent opportunities and challenges on the path to net zero. 

Ultimately, this approach offers a way for the federal government 
to enable and accelerate the transformation of provincial and terri-
torial electricity systems in a way that makes sense in the Canadian 
federation. If the federal government is serious about achieving net 
zero in the electricity sector by 2035 and in the economy as a whole 
by 2050, it should begin exploring this approach immediately and 
consider making it a key plank of its Budget 2023. 
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ANNEX  
Stakeholder consultations
We wish to acknowledge the input and guidance we received during our engagement with a broad 
range of stakeholders, including: 

Alberta Innovates
Alberta Utilities Commission
Algonquin Power & Utilities Corp.
AltaLink
Asia Pacific Economic Corporation
Association of Municipalities of 

Ontario
Association québécoise pour 

l'énegie renouvelable 
ATCO
Atlantic Canada Opportunities 

Agency
Atlantic Chamber of Commerce
Atlantic Policy Congress of First 

Nations Chiefs Secretariat
Atlantic Provinces Economic 

Council
Atlantica Center for Energy
Baffin Regional Chamber of 

Commerce
BC Hydro
British Columbia Utilities  

Commission
Business Council of British 

Columbia
C.D. Howe Institute
CAMPUT: Canada’s Utility and 

Energy Regulators
Canada Energy Regulator
Canada Grid
Canadian German Chamber of 

Industry and Commerce 
Canadian Nuclear Association

Canadian Renewable Energy  
Association

Capital Power Corporation
Charlottetown Chamber of 

Commerce
City of Charlottetown
City of Halifax
City of Medicine Hat
City of Saskatoon
City of St. John's
City of Toronto
City of Vancouver
City of Winnipeg
Clean Energy BC
Clean Energy Canada
Clean Foundation
Climate Change Connection
Community Energy Association 
Conboy Advisory Services 
Council of Yukon First Nations
Counsel Public Affairs
Cowesses Ventures
David Suzuki Foundation
Delphi Group
Dunsky Energy Consulting
Ecology Action Centre
Ecotrust Canada
Efficiency Canada
Efficiency One
Electric Power Research Institute 
Electricity Canada
Emissions Reduction Alberta

Energy and Materials Research 
Group at Simon Fraser University

ENMAX
ESMIA Consultants
Environment and Climate Change 

Canada
Federation of Prince Edward Island 

Municipalities
First Nations Power Authority
Fortis BC
General Electric Canada
Government of Alberta
Government of British Columbia
Government of Manitoba
Government of New Brunswick
Government of Newfoundland and 

Labrador
Government of Northwest Terri-

tories
Government of Nova Scotia
Government of Nunavut
Government of Ontario
Government of Prince Edward 

Island
Government of Quebec
Government of Saskatchewan 
Government of Yukon
Greengate Power
Heartland Generation
Heritage Gas
Hydro One
Hydro Quebec
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International Institute for  
Sustainable Development

Indigenous Clean Energy
Industrial Gas Users Association
Island Regulatory and Appeals 

Commission
Kanaka Bar Indian Band
Keppel Gate Consulting
Kisik Clean Energy
Kolesar Buchanan & Associates 

Ltd.
Manitoba Environmental Industries 

Association
Manitoba Hydro
Manitoba Public Utilities Board
Maritime Electric Company
Maritimes Energy Association
Metro Vancouver
Nunastsiavut Government
Nalcor
National Farmers Union - Region 6
Natural Forces
Natural Resources Canada
Navius Research
NB Power
New Brunswick Energy and Util-

ities Board
New Brunswick Energy Marketing 

Corporation
New Relationship Trust
Newfoundland and Labrador Board 

of Commissioners
Newfoundland and Labrador 

Environmental Industry  
Association

Newfoundland Power
Newfoundland and Labrador Hydro
Northwest Territories Association 

of Communities
Northland Power
Northwest Territories Power  

Corporation
Nova Scotia Power
Nova Scotia Utility and Review 

Board
NS Power
NS Utility & Review Board
Ofgem
Ontario Chamber of Commerce
Opportunities New Brunswick
Ontario Energy Board
Ontario Power Generation
Opportunities New Brunswick
Pacific Institute for Climate  

Solutions
PEI Energy Corporation
Pembina Institute
Polaris Strategy + Insight
Power Advisory LLC
Powerconsumer Inc.
Prairie Climate Centre
Propulsion Quebec
Qikiqtaaluk Corporation
Qikiqtani Inuit Association
Quebec Business Council on the 

Environment
Quebec Net Positive
QUEST
Régie de l’énergie du Québec
Region of Durham

Reshape Infrastructure Strategies
Rural Municipalities of Alberta
Saint John Energy
SaskPower
Saskatchewan Chamber of 

Commerce
Saskatchewan Environmental 

Society
Saskatchewan Urban Municipal-

ities Association
Saskatoon Light and Power
Saskatchewan Rate and Review 

Panel
Sawridge First Nation
Smart Grid Innovation Network
Sustainable Energy Systems  

Integration & Transitions Group
Sustainable Waterloo Region
Toronto and Region Board of Trade
Toronto and Region Conservation 

Authority
Toronto Atmospheric Fund 
Town of Canmore
Town of Digby
TransAlta
Transition Accelerator
Trottier Energy Institute
Toronto and Region Conservation 

Authority
Toronto Hydro
Waterpower Canada
Wind Energy Institute of Canada
Wrangellia Consulting

We also wish to acknowledge the valuable input provided by individual experts,  
academics, and practitioners.



90

Baker, Erin, Anna P. Goldstein, Inez ML Azevedo. 2021. “A Perspective on Equity Implications of Net Zero Energy Systems.” Energy and 
Climate Change 2 (December). https://www.sciencedirect.com/science/article/abs/pii/S2666278721000246?via%3Dihub

Bataille, Chris, David Sawyer, Noel Melton. 2015. Pathways to Deep Decarbonization in Canada. Sustainable Development Solutions Network and 
Institute for Sustainable Development and International Relations. https://www.electricity.ca/wp-content/uploads/2017/05/DDPP_CAN.pdf

BC Hydro. 2021a. Draft Integrated Resource Plan. https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/
corporate/regulatory-planning-documents/integrated-resource-plans/current-plan/draft-integrated-resource-plan.pdf

BC Hydro. 2021b. BC Hydro’s Electrification Plan: A Clean Future Powered by Water. https://www.bchydro.com/content/dam/BCHydro/
customer-portal/documents/corporate/electrification/Electrification-Plan.pdf

BC Hydro. 2021c. Fiscal 2023 to Fiscal 2025 Revenue Requirements Application. https://www.bchydro.com/content/dam/BCHydro/
customer-portal/documents/corporate/regulatory-planning-documents/regulatory-filings/rra/00-2021-09-28-bchydro-f23-f25-rra-
chapter-10-appendix-u-v-w.pdf

BCUC (British Columbia Utilities Commission). 2021. Our Role in BC’s Energy Transition. https://docs.bcuc.com/documents/FactSheets/
BCUC-BCUCRole-EnergyTransition.pdf 

Beugin, Dale, Blake Shaffer. 2021. The Climate Policy Uncertainty Gap and How to Fill it. C.D. Howe Institute. https://www.cdhowe.org/
intelligence-memos/buegin-shaffer-%E2%80%93-climate-policy-certainty-gap-and-how-fill-it

Bishop, Grant. 2019. Moving the Coal-Posts: Ottawa’s Wrong Turn on Carbon Pricing for Electricity Generation. C.D. Howe Institute. https://
www.cdhowe.org/public-policy-research/moving-coal-posts-ottawa%E2%80%99s-wrong-turn-carbon-pricing-electricity-generation

Carlson, Richard, and Aïda Nciri. 2021. Jump On In: The Role of Energy Innovation Sandboxes in Getting to Net-Zero. Quest and Pollution 
Probe. https://www.pollutionprobe.org/wp-content/uploads/2021/10/Innovation-Sandboxes-Jump-on-In-ENG.pdf

Christidis, Tanya, Geoffrey Lewis, and Philip Bigelow. 2017. “Understanding support and opposition to wind turbine development in Ontario, 
Canada and assessing possible steps for future development.” Renewable energy 112 (November). https://www.sciencedirect.com/
science/article/abs/pii/S0960148117303907

CIHI (Canadian Institute for Health Information). 2021. National Health Expenditure Trends. https://www.cihi.ca/en/national-health-
expenditure-trends

Clark, Dylan, and Anna Kanduth. 2022. Enhancing the Resilience of Canadian Electricity Systems for a Net Zero Future. Canadian Climate 
Institute (formerly Canadian Institute for Climate Choices). https://climatechoices.ca/wp-content/uploads/2022/02/Resiliency-scoping-
paper-ENGLISH-Final.pdf

Comber, Alexandra, Maureen Gillis, Genevieve Loxley, Sven O. Mileli, and Erin O’Callaghan. 2022. Power Perspectives 2022 British Columbia 
Regional Overview. McCarthy Tetrault. https://www.mccarthy.ca/en/insights/blogs/canadian-energy-perspectives/power-perspectives-
2022-british-columbia-regional-overview#page=1

CUSP (Canadian Urban Sustainability Practitioners). 2019. Energy Poverty in Canada: A CUSP Backgrounder. October. https://
energypoverty.ca/backgrounder.pdf

Dahlby, Bev. 2008. “The Marginal Cost of Public Funds: Theory and Applications.” MIT Press Scholarship Online (August). https://mitpress.
universitypressscholarship.com/view/10.7551/mitpress/9780262042505.001.0001/upso-9780262042505

Davis, Lucas. 2021. What Matters for Electrification? Evidence from 70 Years of U.S. Home Heating Choices. Energy Institute at HAAS. 
https://haas.berkeley.edu/wp-content/uploads/WP309.pdf

Dimanchev, Emil, Joshua L. Hodge, and John E. Parsons. 2021. “The Role of Hydropower Reservoirs in Deep Decarbonization Policy.” 
Energy Policy 155 (August). https://www.sciencedirect.com/science/article/abs/pii/S0301421521002391?via%3Dihub

Dion, Jason. 2017. Explaining Output-Based Allocations (OBAs). Canada’s Ecofiscal Commission. https://ecofiscal.ca/2017/05/24/
explaining-output-based-allocations-obas/

Dion, Jason. 2018. Do OBAs Make Sense for the Electricity Sector? Canada’s Ecofiscal Commission. https://ecofiscal.ca/2018/05/09/do-
obas-make-sense-for-electricity/

Dion, Jason, Anna Kanduth, Jeremy Moorhouse, and Dale Beugin. 2021. Canada’s Net Zero Future: Finding our way in the global transition. 
Canadian Climate Institute (formerly Canadian Institute for Climate Choices). https://climatechoices.ca/reports/canadas-net-zero-future/

Dolter, Brett and Nicholas Rivers. 2018. “The Cost of Decarbonizing the Canadian Electricity System.” Energy Policy 113 (February). https://
www.sciencedirect.com/science/article/abs/pii/S0301421517307140

REFERENCES

https://www.sciencedirect.com/science/article/abs/pii/S2666278721000246?via%3Dihub
https://www.electricity.ca/wp-content/uploads/2017/05/DDPP_CAN.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-documents/integrated-resource-plans/current-plan/draft-integrated-resource-plan.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-documents/integrated-resource-plans/current-plan/draft-integrated-resource-plan.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/electrification/Electrification-Plan.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/electrification/Electrification-Plan.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-documents/regulatory-filings/rra/00-2021-09-28-bchydro-f23-f25-rra-chapter-10-appendix-u-v-w.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-documents/regulatory-filings/rra/00-2021-09-28-bchydro-f23-f25-rra-chapter-10-appendix-u-v-w.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-documents/regulatory-filings/rra/00-2021-09-28-bchydro-f23-f25-rra-chapter-10-appendix-u-v-w.pdf
https://docs.bcuc.com/documents/FactSheets/BCUC-BCUCRole-EnergyTransition.pdf
https://docs.bcuc.com/documents/FactSheets/BCUC-BCUCRole-EnergyTransition.pdf
https://www.cdhowe.org/intelligence-memos/buegin-shaffer-%E2%80%93-climate-policy-certainty-gap-and-how-fill-it
https://www.cdhowe.org/intelligence-memos/buegin-shaffer-%E2%80%93-climate-policy-certainty-gap-and-how-fill-it
https://www.cdhowe.org/public-policy-research/moving-coal-posts-ottawa%E2%80%99s-wrong-turn-carbon-pricing-electricity-generation
https://www.cdhowe.org/public-policy-research/moving-coal-posts-ottawa%E2%80%99s-wrong-turn-carbon-pricing-electricity-generation
https://www.pollutionprobe.org/wp-content/uploads/2021/10/Innovation-Sandboxes-Jump-on-In-ENG.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0960148117303907
https://www.sciencedirect.com/science/article/abs/pii/S0960148117303907
https://www.cihi.ca/en/national-health-expenditure-trends
https://www.cihi.ca/en/national-health-expenditure-trends
https://climatechoices.ca/wp-content/uploads/2022/02/Resiliency-scoping-paper-ENGLISH-Final.pdf
https://climatechoices.ca/wp-content/uploads/2022/02/Resiliency-scoping-paper-ENGLISH-Final.pdf
https://www.mccarthy.ca/en/insights/blogs/canadian-energy-perspectives/power-perspectives-2022-british-columbia-regional-overview#page=1
https://www.mccarthy.ca/en/insights/blogs/canadian-energy-perspectives/power-perspectives-2022-british-columbia-regional-overview#page=1
https://energypoverty.ca/backgrounder.pdf
https://energypoverty.ca/backgrounder.pdf
https://mitpress.universitypressscholarship.com/view/10.7551/mitpress/9780262042505.001.0001/upso-9780262042505
https://mitpress.universitypressscholarship.com/view/10.7551/mitpress/9780262042505.001.0001/upso-9780262042505
https://haas.berkeley.edu/wp-content/uploads/WP309.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0301421521002391?via%3Dihub
https://ecofiscal.ca/2017/05/24/explaining-output-based-allocations-obas/
https://ecofiscal.ca/2017/05/24/explaining-output-based-allocations-obas/
https://ecofiscal.ca/2018/05/09/do-obas-make-sense-for-electricity/
https://ecofiscal.ca/2018/05/09/do-obas-make-sense-for-electricity/
https://climatechoices.ca/reports/canadas-net-zero-future/
https://www.sciencedirect.com/science/article/abs/pii/S0301421517307140
https://www.sciencedirect.com/science/article/abs/pii/S0301421517307140


91

Dolter, Brett and Jennifer Winter. Forthcoming. Analysis of Distributional Impacts in the Decarbonization of Canadian Electricity Systems. 
Canadian Climate Institute (formerly Canadian Institute for Climate Choices). 

Dolter, Brett, Jennifer Winter, and Christiana Guertin. 2022. Analysis of Distributional Impacts in the Decarbonization of Canadian 
Electricity Systems. Canadian Climate Institute (formerly Canadian Institute for Climate Choices). https://climateinstitute.ca/wp-content/
uploads/2022/03/2022-03-11-Distributional-Equity-and-Electricity-Decarbonization.pdf

Doluweera, Ganesh, Hossein Hosseini, Evar Umeozor, Duncan Lucas, and Ammar Hyder. 2018. Economic and Environmental Impacts of 
Transitioning to a Cleaner Electricity Grid in Western Canada. Canadian Energy Research Institute (CERI). https://ceri.ca/assets/files/
Study_174_Full_Report.pdf

Ecotrust Canada. 2020. Rethinking Energy Bill Protections in British Columbia: Jurisdictional Scan and Best Practices. August. https://
ecotrust.ca/wp-content/uploads/2020/08/Rethinking-Energy-Bill-Protections-in-British-Columbia.August2020_updated_WEB.pdf

EPRI (Electric Power Research Institute). 2021. Canadian National Electrification Assessment: Electrification Opportunities for Canada’s 
Energy Future. September. https://www.epri.com/research/products/000000003002021160

Ferguson, Ted. 2021. The Future of Electricity Regulation: Top 3 Takeaways from the Canadian Electricity Association’s Annual Forum. 
The Delphi Group. https://delphi.ca/2021/09/the-future-of-electricity-regulation-top-3-takeaways-from-the-canadian-electricity-
associations-annual-forum/

GE Energy Consulting. 2018. Western Regional Electricity Cooperation and Strategic Infrastructure (RECSI) Study. Natural Resources Canada 
(NRCan). August. https://www.aeso.ca/assets/Uploads/RECSI-Western-Final-GE-Report.pdf

Government of Alberta. 2020. Technology Innovation and Emissions Reduction Regulation. Environment and Parks. https://open.alberta.ca/
publications/2019_133

Government of Alberta. 2020. Technology Innovation and Emissions Reduction Regulation. Environment and Parks. https://open.alberta.ca/
publications/2019_133

Government of Canada. 2021a. Coal phase-out: the Powering Past Coal Alliance. Government of Canada. https://www.canada.ca/en/
services/environment/weather/climatechange/canada-international-action/coal-phase-out.html

Government of Canada. 2021b. Investing in Canada Infrastructure Program. Infrastructure Canada. https://www.infrastructure.gc.ca/plan/
icp-pic-INFC-eng.html

Government of British Columbia. 2016. Climate Action Legislation. Environmental Protection and Sustainability. https://www2.gov.bc.ca/
gov/content/environment/climate-change/planning-and-action

Government of British Columbia. 2021a. Roadmap to 2030. Clean BC. https://cleanbc.gov.bc.ca/

Government of British Columbia. 2021b. B.C. Launches Stronger Climate Plan for a Better Future. https://news.gov.bc.ca/
releases/2021ENV0065-002025

Hastings-Simon, Sara, and Anna Kanduth. 2021. Barriers to Innovation in the Canadian Electricity Sector and Available Policy Responses. 
Canadian Climate Institute (formerly Canadian Institute for Climate Choices). https://climatechoices.ca/wp-content/uploads/2021/09/
CICC-Barriers-to-innovation-in-the-Canadian-electricity-sector-and-available-policy-responses-by-Sara-Hastings-Simon-FINAL-1.pdf

IEA (International Energy Agency). 2016. Energy Policies of IEA Countries: Canada 2015 Review. February. https://www.iea.org/reports/
energy-policies-of-iea-countries-canada-2015-review

ICE (Indigenous Clean Energy). 2022. Waves of Change: Indigenous Clean Energy Leadership for Canada’s Clean, Electric Future. Canadian 
Climate Institute (formerly Canadian Institute for Climate Choices). https://climatechoices.ca/wp-content/uploads/2022/02/ICE-report-
ENGLISH-FINAL.pdf

IESO (Independent Electricity System Operator). 2017, Plan to Implement Ontario’s Long-Term Energy Plan. October. https://www.ieso.ca/
en/Corporate-IESO/Ministerial-Directives/Plan-to-Implement-Ontarios-Long-Term-Energy-Plan

IESO (Independent Electricity System Operator). 2018. Wind Down of Feed-In Tariff and Large Renewable Procurement Contracts. July. 
https://www.ieso.ca/en/Corporate-IESO/Ministerial-Directives/Wind-Down-of-Feed-in-Tariff-and-Large-Renewable-Procurement-
Contracts

Jaccard, Mark, and Bradford Griffin. 2021. A Zero-Emission Canadian Electricity System by 2035. David Suzuki Foundation. https://
davidsuzuki.org/wp-content/uploads/2021/08/Jaccard-Griffin-Zero-emission-electricity-DSF-2021.pdf

https://ceri.ca/assets/files/Study_174_Full_Report.pdf
https://ceri.ca/assets/files/Study_174_Full_Report.pdf
https://ecotrust.ca/wp-content/uploads/2020/08/Rethinking-Energy-Bill-Protections-in-British-Columbia.August2020_updated_WEB.pdf
https://ecotrust.ca/wp-content/uploads/2020/08/Rethinking-Energy-Bill-Protections-in-British-Columbia.August2020_updated_WEB.pdf
https://www.epri.com/research/products/000000003002021160
https://delphi.ca/2021/09/the-future-of-electricity-regulation-top-3-takeaways-from-the-canadian-electricity-associations-annual-forum/
https://delphi.ca/2021/09/the-future-of-electricity-regulation-top-3-takeaways-from-the-canadian-electricity-associations-annual-forum/
https://www.aeso.ca/assets/Uploads/RECSI-Western-Final-GE-Report.pdf
https://www.infrastructure.gc.ca/plan/icp-pic-INFC-eng.html
https://www.infrastructure.gc.ca/plan/icp-pic-INFC-eng.html
https://climatechoices.ca/wp-content/uploads/2021/09/CICC-Barriers-to-innovation-in-the-Canadian-electricity-sector-and-available-policy-responses-by-Sara-Hastings-Simon-FINAL-1.pdf
https://climatechoices.ca/wp-content/uploads/2021/09/CICC-Barriers-to-innovation-in-the-Canadian-electricity-sector-and-available-policy-responses-by-Sara-Hastings-Simon-FINAL-1.pdf
https://www.iea.org/reports/energy-policies-of-iea-countries-canada-2015-review
https://www.iea.org/reports/energy-policies-of-iea-countries-canada-2015-review
https://climatechoices.ca/wp-content/uploads/2022/02/ICE-report-ENGLISH-FINAL.pdf
https://climatechoices.ca/wp-content/uploads/2022/02/ICE-report-ENGLISH-FINAL.pdf
https://www.ieso.ca/en/Corporate-IESO/Ministerial-Directives/Plan-to-Implement-Ontarios-Long-Term-Energy-Plan
https://www.ieso.ca/en/Corporate-IESO/Ministerial-Directives/Plan-to-Implement-Ontarios-Long-Term-Energy-Plan
https://www.ieso.ca/en/Corporate-IESO/Ministerial-Directives/Wind-Down-of-Feed-in-Tariff-and-Large-Renewable-Procurement-Contracts
https://www.ieso.ca/en/Corporate-IESO/Ministerial-Directives/Wind-Down-of-Feed-in-Tariff-and-Large-Renewable-Procurement-Contracts
https://davidsuzuki.org/wp-content/uploads/2021/08/Jaccard-Griffin-Zero-emission-electricity-DSF-2021.pdf
https://davidsuzuki.org/wp-content/uploads/2021/08/Jaccard-Griffin-Zero-emission-electricity-DSF-2021.pdf


92

Kaufman, Noah, Alexander R. Barron, Wojciech Krawczyk, Peter Marsters, and Haewon McJeon. 2020. “A Near-Term to Net Zero Alternative to 
the Social Cost of Carbon for Setting Carbon Prices.” Nature Climate Change. (August). https://www.nature.com/articles/s41558-020-0880-3

KPMG International Limited. 2013. National Electricity Market: A Case Study in Successful Microeconomic Reform. https://www.aemc.gov.
au/sites/default/files/content/The-National-Electricity-Market-A-case-study-in-microeconomic-reform.PDF

Krishnan, Mekala, Hamid Samandari, Jonathan Woetzel, Sven Smit, Daniel Pacthod, Dickon Pinner, Tomas Nauclér, Humayun Tai, Annabel 
Farr, Weige Wu, and Danielle Imperato. 2022. The Net Zero Transition: What it Would Cost, What it Could Bring. McKinsey & Company. 
https://www.mckinsey.com/business-functions/sustainability/our-insights/the-net-zero-transition-what-it-would-cost-what-it-could-
bring#

Langlois-Bertrand, Simon, Normand Mousseau, Louis Beaumier, and Olivier Bahn. 2021. Canadian Energy Outlook. Institut de l’Energie 
Trottier. https://iet.polymtl.ca/wp-content/uploads/delightful-downloads/CEO2021_20211008-1.pdf

Leach, Andrew, Blake Shaffer. 2020. “Alberta’s shift away from coal power is a climate action success story.” CBC NEWS. October 15. 
https://www.cbc.ca/news/canada/calgary/road-ahead-alberta-coal-power-electricity-decline-1.5761858

Lee, Caroline. 2021. “Snowy Texas is a Warning to Canadians.” Canadian Climate Institute [blog], February 23. https://climateinstitute.ca/
snowy-texas-is-a-warning-to-canadians/

Leroutier, Marion. 2022. “Carbon Pricing and Power Sector Decarbonization: Evidence from the UK.” Journal of Environmental Economics 
and Management 111 (January). https://www.sciencedirect.com/science/article/pii/S0095069621001285

Lovekin, Dave, and Dylan Heerema. 2019. The True Cost of Energy in Remote Communities: Understanding Diesel Electricity Generation 
Terms and Economics. Pembina Institute. https://www.pembina.org/reports/diesel-cost-backgrounder-2019.pdf

Manitoba Hydro. 2021. “New Birtle Transmission Line Starts Sending Power to Saskatchewan.” https://www.hydro.mb.ca/articles/2021/05/
new_birtle_transmission_line_starts_sending_power_to_saskatchewan/#:~:text=The%20project%20also%20received%20approval,Inc.

McCarthy, Shawn. 2022. Nordic Co-operation, Canadian Provincialism. Canadian Climate Institute. https://climateinstitute.ca/
publications/nordic-co-operation-canadian-provincialism/

McPherson, Madeleine. 2021. Enabling Broader Decarbonization through Energy Systems Integration. Canadian Climate Institute 
(formerly Canadian Institute for Climate Choices). https://climatechoices.ca/wp-content/uploads/2021/10/CICC-Enabling-broader-
decarbonization-through-electricity-system-integration-by-Madeleine-McPherson-FINAL.pdf

Ministry of Energy, Mines and Low Carbon Innovation. 2021. BC Hydro Government Mandate Letter. Office of the Minister. https://www.
bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/accountability-reports/openness-accountability/bch-
mandate-letter-2021-2022.pdf

Ministry of Energy, Mines and Petroleum Resources. 2019. BC Hydro Mandate Letter. Office of the Minister. https://www.bchydro.
com/content/dam/BCHydro/customer-portal/documents/corporate/accountability-reports/openness-accountability/bch-mandate-
letter-2019-2020.pdf 

Minister of Energy, Mines and Petroleum Resources. 2020. Bill 17 – Clean Energy Amendment Act. Legislative Session: 5th Session, 41st 
Parliament. https://www.bclaws.gov.bc.ca/civix/document/id/bills/billsprevious/5th41st:gov17-1#:~:text=HER%20MAJESTY%2C%20
by%20and%20with,British%20Columbia%2C%20enacts%20as%20follows%3A&text=SECTION%203%3A%20%5BClean%20Energy%20
Act,3%20Section%206%20is%20repealed

NRCAN (Natural Resources Canada). 2022. Tax Savings for Industry. https://www.nrcan.gc.ca/science-and-data/funding-partnerships/
funding-opportunities/funding-grants-incentives/tax-savings-industry/5147

Ness, Ryan, Dylan G. Clark, Julien Bourque, Dena Coffman, and Dale Beugin. 2021. Under Water: The Costs of Climate Change for Canada’s 
Infrastructure. Canadian Climate Institute (formerly Canadian Institute for Climate Choices). https://climatechoices.ca/reports/under-
water/

Norquay, Geoff. 2021. “Big changes are coming to health and social programs.” Policy Options. November 23. https://policyoptions.irpp.
org/magazines/november-2021/big-changes-are-coming-to-health-and-social-programs/

Norris, Sonya. 2020. Federal Funding for Health Care. Library of Parliament. https://lop.parl.ca/staticfiles/PublicWebsite/Home/
ResearchPublications/BackgroundPapers/PDF/2018-45-e.pdf

Pineau, Pierre-Olivier. 2012. “The Price of Electricity in Québec: Reconciling Conflicting Views” Energy and Citizenship in Quebec. https://
www.erudit.org/en/books/new-perspectives-in-quebec-studies/energy-and-citizenship-in-quebec--978-2-9813592-0-9/

https://www.nature.com/articles/s41558-020-0880-3
https://www.aemc.gov.au/sites/default/files/content/The-National-Electricity-Market-A-case-study-in-microeconomic-reform.PDF
https://www.aemc.gov.au/sites/default/files/content/The-National-Electricity-Market-A-case-study-in-microeconomic-reform.PDF
https://www.mckinsey.com/business-functions/sustainability/our-insights/the-net-zero-transition-what-it-would-cost-what-it-could-bring
https://www.mckinsey.com/business-functions/sustainability/our-insights/the-net-zero-transition-what-it-would-cost-what-it-could-bring
https://iet.polymtl.ca/wp-content/uploads/delightful-downloads/CEO2021_20211008-1.pdf
https://www.cbc.ca/news/canada/calgary/road-ahead-alberta-coal-power-electricity-decline-1.5761858
https://climateinstitute.ca/snowy-texas-is-a-warning-to-canadians/
https://climateinstitute.ca/snowy-texas-is-a-warning-to-canadians/
https://www.sciencedirect.com/science/article/pii/S0095069621001285
https://www.pembina.org/reports/diesel-cost-backgrounder-2019.pdf
https://www.hydro.mb.ca/articles/2021/05/new_birtle_transmission_line_starts_sending_power_to_saskatchewan/#:~:text=The project also received approval,Inc
https://www.hydro.mb.ca/articles/2021/05/new_birtle_transmission_line_starts_sending_power_to_saskatchewan/#:~:text=The project also received approval,Inc
https://climateinstitute.ca/publications/nordic-co-operation-canadian-provincialism/
https://climateinstitute.ca/publications/nordic-co-operation-canadian-provincialism/
https://climatechoices.ca/wp-content/uploads/2021/10/CICC-Enabling-broader-decarbonization-through-electricity-system-integration-by-Madeleine-McPherson-FINAL.pdf
https://climatechoices.ca/wp-content/uploads/2021/10/CICC-Enabling-broader-decarbonization-through-electricity-system-integration-by-Madeleine-McPherson-FINAL.pdf
https://www.bclaws.gov.bc.ca/civix/document/id/bills/billsprevious/5th41st:gov17-1#:~:text=HER MAJESTY%2C by and with,British Columbia%2C enacts as follows%3A&text=SECTION 3%3A %5BClean Energy Act,3 Section 6 is repealed
https://www.bclaws.gov.bc.ca/civix/document/id/bills/billsprevious/5th41st:gov17-1#:~:text=HER MAJESTY%2C by and with,British Columbia%2C enacts as follows%3A&text=SECTION 3%3A %5BClean Energy Act,3 Section 6 is repealed
https://www.bclaws.gov.bc.ca/civix/document/id/bills/billsprevious/5th41st:gov17-1#:~:text=HER MAJESTY%2C by and with,British Columbia%2C enacts as follows%3A&text=SECTION 3%3A %5BClean Energy Act,3 Section 6 is repealed
https://www.nrcan.gc.ca/science-and-data/funding-partnerships/funding-opportunities/funding-grants-incentives/tax-savings-industry/5147
https://www.nrcan.gc.ca/science-and-data/funding-partnerships/funding-opportunities/funding-grants-incentives/tax-savings-industry/5147
https://climatechoices.ca/reports/under-water/
https://climatechoices.ca/reports/under-water/
https://policyoptions.irpp.org/magazines/november-2021/big-changes-are-coming-to-health-and-social-programs/
https://policyoptions.irpp.org/magazines/november-2021/big-changes-are-coming-to-health-and-social-programs/
https://lop.parl.ca/staticfiles/PublicWebsite/Home/ResearchPublications/BackgroundPapers/PDF/2018-45-e.pdf
https://lop.parl.ca/staticfiles/PublicWebsite/Home/ResearchPublications/BackgroundPapers/PDF/2018-45-e.pdf
https://www.erudit.org/en/books/new-perspectives-in-quebec-studies/energy-and-citizenship-in-quebec--978-2-9813592-0-9/
https://www.erudit.org/en/books/new-perspectives-in-quebec-studies/energy-and-citizenship-in-quebec--978-2-9813592-0-9/


93

Pineau, Pierre-Olivier. 2021. Improving Integration and Coordination of Provincially-Managed Electricity Systems in Canada. Canadian Climate 
Institute (formerly Canadian Institute for Climate Choices). https://climatechoices.ca/wp-content/uploads/2021/09/CICC-Improving-
integration-and-coordination-of-provincially-managed-electricity-systems-in-Canada-by-Pierre-Olivier-Pineau-FINAL.pdf

Ragan, Chris, Elizabeth Beale, Paul Boothe, Mel Cappe, Bev Dahlby, Don Drummond, Stewart Elgie, Glen Hodgson, Richard Lipsey, Nancy 
Olewiler, and France St-Hilaire. 2017. Supporting Carbon Pricing: How to Identify Policies that Genuinely Complement an Economy-Wide 
Carbon Price. Canada’s Ecofiscal Comission. http://ecofiscal.ca/wp-content/uploads/2017/06/Ecofiscal-Commission-Report-Supporting-
Carbon-Pricing-June-2017.pdf

Rodríguez-Sarasty, Jesús Andrés, Sébastien Debia, and Pierre-Olivier Pineau. 2020. “Deep Decarbonization in Northeastern North 
America: The Value of Electricity Market Integration and Hydropower.” Energy Policy 152 (May). https://www.sciencedirect.com/science/
article/abs/pii/S0301421521000793?via%3Dihub 

Samson, Rachel, Jonathan Arnold, Weseem Ahmed, and Dale Beugin. 2021. Sink or Swim: Transforming Canada’s Economy for a Global 
Low-Carbon Future. Canadian Climate Institute (formerly Canadian Institute for Climate Choices). https://climatechoices.ca/wp-content/
uploads/2021/10/CICC-Sink-or-Swim-English-Final-High-Res.pdf

Senate of Canada. 2015. Powering Canada’s Territories. Standing Senate Committee on Energy, the Environment and Natural Resources. 
https://sencanada.ca/content/sen/Committee/412/enev/rep/rep14jun15-e.pdf

Shaffer, Blake. 2021. Technical Pathways to Aligning Canadian Electricity Systems with Net Zero Goals. Canadian Climate Institute (formerly 
Canadian Institute for Climate Choices). https://climatechoices.ca/wp-content/uploads/2021/09/CICC-Technical-pathways-to-aligning-
Canadian-electricity-systems-with-net-zero-goals-by-Blake-Shaffer-FINAL-1.pdf

Shaffer, Blake, and Jason Dion. 2022. “Building on Canada’s Electrical Advantage.” Policy Options. January 14. https://policyoptions.irpp.
org/magazines/january-2022/building-on-canadas-electrical-advantage/

Shaffer, Blake, and Jennifer Winter. 2020. Defining and Describing Energy Poverty in British Columbia: The Distribution of Households’ Energy 
Expenditure. BC Basic Income Panel. https://bcbasicincomepanel.ca/wp-content/uploads/2021/01/Defining_and_Describing_Energy_
Poverty_in_British_Columbia_The_Distribution_of_Households_Energy_Expenditure.pdf

Statistics Canada. 2021. Table 14-10-0202-01 Employment by Industry, Annual [Data Table].https://www150.statcan.gc.ca/t1/tbl1/en/
tv.action?pid=1410020201

Stiebert, Seton. 2022. Projected Electricity Sector Labour Implications of Net-Zero Transitions in Canada. Canadian Climate Institute. 
https://climateinstitute.ca/wp-content/uploads/2022/03/CICC-Projected-Labour-Implications-of-Electricity-Net-Zero-Transition-in-
Canada-Stiebert-Consutling-Feb-8-2022.pdf

Sustainable Prosperity. 2013. Shadow Carbon Pricing in the Canadian Energy Sector. March. https://institute.smartprosperity.ca/sites/
default/files/publications/files/Shadow%20Carbon%20Pricing%20in%20the%20Canadian%20Energy%20Sector.pdf

Tenpenny, John. 2020. “Canada, Manitoba invest in Birtle Transmission Line.” ReNew Canada. March 3. https://www.renewcanada.net/
canada-manitoba-invest-in-birtle-transmission-line/

Turner, Chris. 2021. Germany’s Energiewende 4.0 Project: Lessons for Canada’s electricity system transformation. Canadian Climate Institute. 
https://climateinstitute.ca/publications/electricity-system-innovation/

UBCIC (Union of British Columbia Indian Chiefs). 2020. First Nations Leadership Council Requests that BC Withdraw Bill 17 – Clean Energy 
Amendment Act (2020). https://www.ubcic.bc.ca/first_nations_leadership_council_requests_that_bc_withdraw_bill_17_clean_energy_
amendment_act_2020

Valdmanis, Richard. 2021. “Maine Voters Reject Quebec Hydropower Transmission Line.” Reuters. November 3. https://www.reuters.com/
world/americas/maine-voters-reject-quebec-hydropower-transmission-line-2021-11-03/

Van de Biezenbos, Kristen. 2021. “Lost in Transmission: A Constitutional Approach to Achieving a Nationwide Net Zero Electricyt System.” 
Osgoode Hall Law Journal (Oct). https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3915720

Withers, Paul. 2022. “Nova Scotia Power Seeking 10% Rate Increase Over 3 Years.” CBC NEWS. January 27. https://www.cbc.ca/news/
canada/nova-scotia/nova-scotia-power-seeking-10-rate-increase-over-3-years-1.6329905#:~:text=Nova%20Scotia%20Power%20
wants%20to,in%202022%2C%202023%20and%202024.

https://climatechoices.ca/wp-content/uploads/2021/09/CICC-Improving-integration-and-coordination-of-provincially-managed-electricity-systems-in-Canada-by-Pierre-Olivier-Pineau-FINAL.pdf
https://climatechoices.ca/wp-content/uploads/2021/09/CICC-Improving-integration-and-coordination-of-provincially-managed-electricity-systems-in-Canada-by-Pierre-Olivier-Pineau-FINAL.pdf
https://climatechoices.ca/wp-content/uploads/2021/10/CICC-Sink-or-Swim-English-Final-High-Res.pdf
https://climatechoices.ca/wp-content/uploads/2021/10/CICC-Sink-or-Swim-English-Final-High-Res.pdf
https://sencanada.ca/content/sen/Committee/412/enev/rep/rep14jun15-e.pdf
https://climatechoices.ca/wp-content/uploads/2021/09/CICC-Technical-pathways-to-aligning-Canadian-electricity-systems-with-net-zero-goals-by-Blake-Shaffer-FINAL-1.pdf
https://climatechoices.ca/wp-content/uploads/2021/09/CICC-Technical-pathways-to-aligning-Canadian-electricity-systems-with-net-zero-goals-by-Blake-Shaffer-FINAL-1.pdf
https://policyoptions.irpp.org/magazines/january-2022/building-on-canadas-electrical-advantage/
https://policyoptions.irpp.org/magazines/january-2022/building-on-canadas-electrical-advantage/
https://bcbasicincomepanel.ca/wp-content/uploads/2021/01/Defining_and_Describing_Energy_Poverty_in_British_Columbia_The_Distribution_of_Households_Energy_Expenditure.pdf
https://bcbasicincomepanel.ca/wp-content/uploads/2021/01/Defining_and_Describing_Energy_Poverty_in_British_Columbia_The_Distribution_of_Households_Energy_Expenditure.pdf
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410020201
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410020201
https://climateinstitute.ca/wp-content/uploads/2022/03/CICC-Projected-Labour-Implications-of-Electricity-Net-Zero-Transition-in-Canada-Stiebert-Consutling-Feb-8-2022.pdf
https://climateinstitute.ca/wp-content/uploads/2022/03/CICC-Projected-Labour-Implications-of-Electricity-Net-Zero-Transition-in-Canada-Stiebert-Consutling-Feb-8-2022.pdf
https://institute.smartprosperity.ca/sites/default/files/publications/files/Shadow Carbon Pricing in the Canadian Energy Sector.pdf
https://institute.smartprosperity.ca/sites/default/files/publications/files/Shadow Carbon Pricing in the Canadian Energy Sector.pdf
https://www.renewcanada.net/canada-manitoba-invest-in-birtle-transmission-line/
https://www.renewcanada.net/canada-manitoba-invest-in-birtle-transmission-line/
https://www.ubcic.bc.ca/first_nations_leadership_council_requests_that_bc_withdraw_bill_17_clean_energy_amendment_act_2020
https://www.ubcic.bc.ca/first_nations_leadership_council_requests_that_bc_withdraw_bill_17_clean_energy_amendment_act_2020
https://www.reuters.com/world/americas/maine-voters-reject-quebec-hydropower-transmission-line-2021-11-03/
https://www.reuters.com/world/americas/maine-voters-reject-quebec-hydropower-transmission-line-2021-11-03/
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3915720
https://www.cbc.ca/news/canada/nova-scotia/nova-scotia-power-seeking-10-rate-increase-over-3-years-1.6329905#:~:text=Nova Scotia Power wants to,in 2022%2C 2023 and 2024
https://www.cbc.ca/news/canada/nova-scotia/nova-scotia-power-seeking-10-rate-increase-over-3-years-1.6329905#:~:text=Nova Scotia Power wants to,in 2022%2C 2023 and 2024
https://www.cbc.ca/news/canada/nova-scotia/nova-scotia-power-seeking-10-rate-increase-over-3-years-1.6329905#:~:text=Nova Scotia Power wants to,in 2022%2C 2023 and 2024


94

ACKNOWLEDGMENTS
Staff authors
Anna Kanduth, Senior Research Associate
Jason Dion, Mitigation Research Director 

Staff contributors
Caroline Lee, Senior Research Associate
Christiana Guertin, Research Associate
Dale Beugin, VP Research
Sarah Miller, Research Associate

Project advisors
Pierre-Olivier Pineau, HEC Montréal
Blake Shaffer, University of Calgary
Dan Woynillowicz, Polaris Strategy

Expert panelists
Louis Beaumier, Executive Director, Trottier Energy 
Institute
Annie Chaloux, Associate Professor of Applied Polit-
ical Studies, University of Sherbrooke
Kathryn Harrison, Professor of Political Science, 
University of British Columbia
Mark Jaccard, Director and Distinguished Professor, 
School of Resource and Environmental Management, 
Simon Fraser University
David Layzell, Director, Canadian Energy Systems 
Analysis Research (CESAR), University of Calgary
Justin Leroux, Associate Professor of Economics, 
HEC Montreal
Corey Mattie, Advisory Council Member, Indigenous 
Clean Energy
James Meadowcroft, Professor, Political Science 
and Public Policy, Carleton University
Juan Moreno-Cruz, Associate Professor, School of 
Environment, Enterprise and Development, Univer-
sity of Waterloo

Nancy Olewiler, Professor, School of Public Policy, 
Simon Fraser University
Maria Panezi, Assistant Professor, University of New 
Brunswick Law 
Nicholas Rivers, Canadian Research Chair, Climate 
and Energy Policy, University of Ottawa
Roger Street, Research Associate, Environmental 
Change Institute, University of Oxford
Jennifer Winter, Assistant Professor, Department 
of Economics and Scientific Director, Energy and 
Environmental Policy Research Division, University 
of Calgary

External reviewers and inputs
John Bistline, Electric Power Research Institute
Cynthia Chaplin, Canada’s Energy and Utility  
Regulators (CAMPUT)
Paula Conboy, Conboy Advisory Services
Ben Dachis, C.D. Howe Institute
Ganesh Doluweera, Canada Energy Regulator
Philip Duguay, Canada Grid
Brendan Haley, Efficiency Canada
Chris Henderson, Indigenous Clean Energy
Julia McNally, Independent Electricity System 
Operator
Michael Powell, Electricity Canada
Christopher Roney, Electric Power Research Institute
Chris Turner, Author and Energy Communications 
Strategist
Kathleen Vaillancourt, ESMIA Consultants
Kristen Van de Biezenbos, University of Calgary

Production support 
Design and layout: Laurie Barnett
Cover and information design by Voilà: chezVoila.com 
Translation: Edgar 

Published under a Creative Commons license by the Canadian Climate Institute. The text of this document may 
be reproduced in whole or part for non-commercial purposes, with proper source citation. 
Recommended citation: 	
Kanduth, Anna, and Jason Dion. Electric Federalism: Policy for aligning Canadian electricity systems with net 
zero. Canadian Climate Institute.



95



CANADIAN
CLIMATE

INSTITUTE

L’INSTITUT
CLIMATIQUE
DU CANADA

ELECTRIC 
FEDERALISM

POLICY FOR ALIGNING 
CANADIAN ELECTRICITY 

SYSTEMS WITH NET ZERO
MAY 2022


